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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Jim Hanlon (W8KGI), Gary Halverson (K6GLH), David 
Kuraner (K2DK), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SA)J), 
Joe Long (WA2EJT), Jim Riff (K7SC), George Misic (KE8RN) 


Editor’s Comments 


2014 Electric Radio Subscriptions 

Effective February 1, 2014, Electric Radio 
subscription prices will be increasing. 

This is only the second small price increase in 
11 years. In an effort to keep the magazine 
affordable, I’ve absorbed many of the past postal 
rate increases. Unfortunately, due to the 
announced postal increases for 2014, the subscription prices need to change this 
year or I won't be able to keep the magazine in circulation. 

The new prices will be $36 for the periodicals-class subscriptions and $47 for the 
first class in-envelope rate. 

2014 KD@HG Heavy Metal Rally 

I’m writing this before the 2014 Heavy Metal Rally begins, and I’m hoping for 
a large turnout with good radio conditions. This winter, 75 meters has been very 
noisy with poor propagation, and I don’t know yet if that’s going to affect the rally 
to any degree. We will know “the rest of the story” in a few days! 

Winter “CX” Classic Exchange 

The winter 2014 CX contest is almost here. Please see K2RP’s article in this 
month’s issue, this is always a fun, low-pressure event. Even thought it’s a genuine 
contest, it’s not a typical contest with “5-9-9 Hi-and-Bye” 2 second exchanges. It 
really is an excellent chance to hear and work rare vintage equipment. 
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- Cover: Don Stanton (WA4JLI) is shown with his T-368 station in Ft. Lauderdale, 
Florida. He was an air cadet in the copilot seat of B-17 approaching Peal Harbor 

- on the morning of December 7, 1941. He ended up flying P-38s in the Pacific, was 

captured by the Japanese after crash landing, and escaped to fight again! He has’ 
recorded video history for the Library of Congress and the EAA (Experimental 
| Aircraft Association). He’s 96 now, and a true American hero. (Photo Courtesy of 
| Warren Ely, W1GUD) 


How to Neutralize Your Transmitter 


By Mike Murphy, WU2D 
38 N. Reading Street 

Manchester, NH 03104 
mjmurphy45@comcast.net 


There have been many methods for 
neutralizing tube-type ham rigs published 
over the years. Some of the methods in 
the literature seem fairly straightforward 
and other instructions are somewhat cut- 
and-try. Here is an excerpt from an old 
Hallicrafters manual: 

“The final amplifier may be neutralized 
as follows. Tune the transmitter up on 
21.3 MC (15 meter band) in CW 
function. This should be done with a 
meter in the high voltage line to read 
final plate current. (See paragraphs 8-3 
for meter insertion.) Adjust the RF output 
level to about 50 Volts or about 30 on the 
S-meter with the RF LEVEL control. 
Carefully tune the FINAL TUNING and 
observe the plate current dip and the 
output voltage peak. If both occur at the 
same setting, the amplifier is neutralized. 
If both do not occur together, adjust the 
neutralizing capacitor, C139, in small 
Ys tue) yanel 
neutralization is accomplished.” 

So how many of you actually dug outa 
plate meter and “inserted” it, in order to 
perform the above? Of course the radio 
manufacturers were obliged to provide 
some kind of neutralization method in 
their service manuals. This procedure 
represented the typical “rubber stamp” 
treatment on the subject. It did not matter 
if it was an Eico 723 or a Drake TR-4; if 
it had a neutralizing adjustment at all, 
the procedure pretty much read the same. 
For homebrew and unknown rigs you 
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could always refer to the “Handbook,” 
which gave some useful information on 
the subject. Even armed with good 
information though, neutralizing the 
finals on these old tube rigs was regarded 
by most hams to be something like 
flashing the CMOS on your computer — 
a job done by experts or the foolhardy, or 
better yet - completely ignored. Actually, 
quite a few manufacturers did ignore the 
whole subject as seen in most of the 
Johnson and Globe gear! High frequency 
pentodes and tetrodes, like the 6146 and 
the 807 (1625 etc.), have such a small 
amount of plate-to-grid capacitance that 
neutralization is sometimes winked at. 
Some rigs got neutralization late in 
production, like the Heath Apache — son 
of the DX-100. The Apache and DX-60 
(Figure 1) and many other later rigs do 
have a fairly crude and clever neutralizing 
adjustment, it’s simply a wire or stub that 
sticks up near the tube’s plate. This is just 
begging you to stick your finger in the 
cage. 

Of course, this is where I tell you about 
an old timer who told a very young kid at 
a ham club meeting that he was almost 
killed by his Apache. He literally could 
not get loose from the 750 VDC plate 
voltage until he collapsed, his body weight 
finally pulling his slightly charred finger 
loose from the wires. Enough said — this 
is high voltage, folks. 

I have found a simple and effective 
bench solution to neutralization, which 
uses modern test equipment and is very 
repeatable, and best of all, you can do it 
with the unit unplugged. Actually, aham 
RF engineer friend (now inactive) got me 
going on this method and I have found it — 
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Figure 1: The DX-60 neutralizing stub is shown in the highlight area. 


to be fail-safe, after trying it on several 
rigs — these included a Hallicrafters SR- 
150 using sweep tubes, a Heath 
Marauder, the SB-101 and DX-60 using 
6146s, ARC-5s using 1625s, and several 
homebrew rigs including old-buzzard 
style MOPAs with 6L6, 2E26, 829B, 
807 and type 10 and 45 triode finals. The 
DX-100 and Apache, as we will see, are 
special cases, since they use pi network 
interstage coupling, but they too can be 
tamed, even for the “new” 6146Bs, which 
many claim is anathema. 

Why do we need it and how does 

neutralization work? 

The power amplifier tubes in most rigs 
are running “straight through,” which 
means that this is a true amplifier, and 
not a multiplier like a doubler or tripler 
stage. [he output and input networks are 
both tuned to the same frequency. This 
sets us up for a problem called “positive 
feedback.” Ever hear of a tuned plate 
tuned grid (IPTG) oscillator? Some of 
the signal from the output tank is fed 
back from plate-to-grid due to the 
capacitance of the plate to the control 
grid, internal to the final(s), with some 


phase shifting induced by slight 


Electric Radio #296 


mistuning. Simpler rigs may not have 
much shielding from input to output, so 
that makes it worse. So, a little positive 
feedback, not-so-good wire dress and 
sketchy shielding, and with the normal 
ham’s crazy tuning habits, all of it sets us 
up for the finals to run away or take off, 
turn orange, bother the cat, screw up the 
TV, curl some smoke and so on... This 
positive feedback is what we are trying to 
reduce or cancel out. 

Actually, the most common method of 
canceling such undesired feedback or 
feedthru, ( it works both ways) is our old 
friend, the impedance bridge circuit. The 
positive feedback is balanced out against 
a signal of equal amplitude but 180 
degrees out-of-phase. This cancellation 
effect can be accomplished in many ways, 
but the most common is to use a variable 
capacitor connected from the output 
circuit to the grid circuit with a phase 
reversal method, such as an antiphase 
center-tap arrangement either on the plate 
tank or the grid tank. This tap can be a 
split coil or split capacitor with the center 
point referenced to ground. The following 
figure 2 shows the fundamental circuits 


and how they form a bridge. 
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Figure 2: Foundational Bridge Neutralizing Circuits 


Why Neutralize? 

“I have seen plenty of simple rigs with 
tetrode and pentode finals that get along 
fine without neutralizing.” 

“Pentodes do not need to be neutralized 
Pied a Ae 

(Glassin Ei ttigsy. dolmet 
neutralization.” 

“I only operate on 80 Meters.” 

“My DX-20 does not need it.” 

These comments are all really just 
wishful thinking—actually, even your DX- 
20 with its little 6DQ6 could use some 
neutralization! 

We Neutralize for Several Reasons 

Nobody likes to burn up finals. Un- 
neutralized stages, especially those 
without fixed safety bias, are prone to 


need 


turn into power oscillators and destroy 
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themselves in short order. Tuning the 
driver or final capacitors can induce this 
destructive self oscillation. What we have 
without neutralization, essentially, is a 
TPTG (tuned plate tuned grid) power 
oscillator. 

Parasitic oscillations can also cause 
excess power drain, parts stress and 
heating—thus, degrading parts like 
capacitors, chokes, wafer switches, 
parasitic suppressors and can even destroy 
rectifier tubes due to excess power drain. 

Simultaneous to the desired frequency, 
self oscillation can occur on some 
unstabilized frequency unknown to the 
operator, thus causing spurious 
interference. 

Reduced power output happens when 


the parasitic frequency steals power from 
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the fundamental. 

Accomplishing neutralization provides 
some other lesser-known benefits: 
¢ Neutralization reduces the loading on 
prior circuits, lessening oscillator 
“pulling.” This is especially true with 
simple novice-class transmitters with no 
oscillator buffering or only crude 
oscillator buffering. 
¢ Reduction of chirp is a good thing. 
¢ Key clicks from earlier keyed stages are 
reduced. (I saw dramatic reductions in 
chirp and key click effects with my 1929 
MOPA, which consists of a type 27 
Hartley oscillator driving a type 45 final. 
Neutralization was at least as important 
as good DC regulation on the VFO.) 
¢ Neutralization of lower stages and 
multipliers can actually increase their 
efficiency, purity and output power. One 
crude method to reduce feedback is to 
swamp the grid of the driver or final with 
a resistor. This does reduce the possibility 
of oscillations, but it also “de-Qs” the 
tuned circuits and wastes drive power. 
Collins always liked to neutralize the 
driver tube as well as the final. 
¢ Backwave reduction — in simple CW 
transmitters, many times the final was 
the only keyed stage, with the oscillator 
and buffers running during the entire 
transmission. Proper neutralization can 
greatly reduce backwave (oscillator signal 
leakage to the antenna). Ina MOPA like 
a command set, without neutralization, 
this leakage could be as high as 1 watt of 
RF. This power level may be heard by the 
other station and is annoying for the 
operator who monitors his own signal 
on-air. Ever wonder why the ARC-5s 
had a strangely wired relay that shorted 
the output of the transmitter to ground 
on standby and in-between key down? 
This was to make absolutely sure that no 


escaping RF could be intercepted enemy 
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radio direction finding equipment. 

Finally, understanding neutralization 
will allow you to change out or substitute 
final tubes with more rugged and modern 
types without fear of causing havoc. Some 
of those once cheap sweep tubes are 
becoming harder to find. 

Classic Neutralization Methods 

Here is a background refresher on the 
subject. Skip this section and get to the 
sections beginning on page 9 if you are 
just trying to neutralize your rig! 

It is agreed that the best neutralization 
circuit is the center-tapped plate-tuned 
circuit with the opposite side of the tank 
providing the negative feedback 
component directly back to the grid (or 
grids in a push-pull amplifier). This is 
called the Hazeltine arrangement in 
figure 3. Big old 1930’s transmitters, 
using classic triodes like the 304-TL, 
were setup like this, sometimes with 
elaborate plug-in coil systems. 

The Hazeltine can be built with either 
a single-stator variable or a split-stator 
variable, but the neutralization path 
changes, putting pressure on the quality 
of the bypass capacitors if you go with a 
grounded center tap and a conventional 
variable. Basically, you are determining 
if the phase reversal is being done with a 
tapped coil or a split C. You can do this 
with a hot tank, but it can be applied to 


Figure 3: Hazeltine (Plate) 
Neutralization of a Push-Pull Stage 
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a cold tank using a choke and coupling- 
capacitor feed. Besides keeping HV off 
the tank, it would keep it off of the 
neutralization capacitor, a worthwhile 
safety feature directly applicable to plug- 
in coils. Tapping the coil in the exact 
center is normal, but if you do use a 
conventional floating capacitor, you can 
try to control the amount of feedback by 
moving the center tap to a lower (offset) 
spot in order to reduce feedback, thus 
allowing a larger trimmer to be used. 
Rice Neutralization 

A second, and somewhat more popular 
method, the center-tapped grid-tank 
method, sometimes called the push-pull 
grid method, also works very well on 
most tubes. This grid-side method is 
called the “Rice” arrangement. 

The circuit does not require that the 
tuned circuit is on final’s grid side. The 
untuned secondary of a driver plate tank 
circuit can be tapped as well, as long as 
you have enough secondary turns. This 
clever approach is seen in the ARC-5 
transmitter; neutralization is 
accomplished on the grid side using the 
secondary tap method, so we know it is a 
Rice circuit (figure 4). The actual 
neutralization capacitor for the pair of 
1625s is much smaller than you could 
imagine; simply a bent pair of flashing 
strips spaced at 1/8 of an inch. I doubt 


Figure 4: ARC-5 Rice Neutralization 
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whether this provided more than 1 pF. 
Without it, however, the chirp is 
horrendous. | 

At this point I should mention that 
while the neutralization capacitor may 
be connected directly to the tube’s plate 
cap, this is not necessarily the best or 
safest place to connect it. There is nothing 
wrong with connecting it to the other 
side of a blocking capacitor of, say, 100 
pF. You can even connect to the other 
side of the main-coupling capacitor, 
which feeds a pi network, for instance, 
which is cold to DC. The clever stub idea 
on Heathkit and Yaesu transmitters is 
also safer in this regard, but the stub is 
still likely to have some high voltage from 
the driver’s or final’s bias on it. 

Direct Neutralization 

Another method, called direct 
neutralization, actually resonates out the 
plate-to-grid capacitance with a series 
coupling capacitor and inductor 
connected directly from plate-to-grid! 
This is obviously suitable only for single- 
band systems and is normally seen only 
in VHF/UHF amplifiers. There are also 
some more exotic methods including 
screen-grid resonating methods used on 
tetrodes and pentodes, but they are 
generally of no interest in HF ham gear 
and they are rarely seen except in 
broadcast service. 

Coupled Link Method 

Finally, I should mention the coupled 
link method (figure 5), which is really a 
“first principles” approach. 


Figure 5: Coupled Link Method 
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This involves two loosely coupled links, 
one around the cold end of the plate tank 
and one around the cold end of the grid 
tank, hooked up in antiphase, and with 
some form of loose coupling control. 
This brute force approach is effective, 
but is somewhat elaborate to actually 
implement in a band switching system 
and it is also rarely seen. 

Single Ended Neutralization of 
Tetrodes 

The age of the triode final ended shortly 
before World War II. Mr. Triode had to 
be neutralized — or else! The beam power 
tetrode successors, like 6L6, 807 and 
813, changed the game. These new high- 
gain RF beam-power tetrodes led to the 
most ubiquitous of finals, the 6146. Both 
and hams 
homebrewed tube gear with the new 


manufacturers, who 
tetrode finals, wanted the same thing: 

No neutralization would be required, 
or, the neutralization to be as simple and 
cheap as possible to implement and 
adaptable to band switching. 

That was a tall order for any of the 
circuits described above. The method 
that won out, and the one most widely 
seen in vintage ham gear, is a compromise 
circuit indeed. Developed by Warren 
Bruene (W5OLY, SK) in 1950 while at 
Collins Radio, this method, like most of 
the other methods, depended on a bridge 
circuit (Figure 6). 


The facts that, with any resonant 
circuit, the ends of a tank circuit are 180 
degrees out-of-phase at any moment, and 
that the grid circuit is always supposed to 
be resonant on the frequency of interest, 
are the key. The capacitor at the bottom 
of the tank, Cn, provides two functions. 
First it is the required RF bypass for the 
tank, allowing maximum power to be fed 
into the grid of the final. Secondly, it 
forms an uneven voltage divider for the 
neutralization capacitor. This capacitor 
would normally be something like a .01 
uF, which would provide a stiff low-z 
bypass, but by deliberately making it 
smaller, say 100 pF to 680 pF (for 2 — 30 
MHz) systems, this lifts the tank slightly 
off ground, allowing some out-of-phase 
RF neutralization voltage to be induced 
back into the tank. This has the effect of 
“lifting” the tank and cancelling out the 
feedback. 

Here is ratio of capacitances that allows 
cancellation: 


Caan Gop 


C Cof 

Balance is obtained when-and-where 
Cgp is the feedback capacitance grid-to- 
anode of the tetrode or pentode, the Cgf 
is the total input capacitance, including 
tube and stray capacitance. Again, please 
note that this circuit only works when 
the grid-circuit tank is actually tuned 


ae 
=) 
SS 
— 


Figure 6: Bruene Method (Grid Side), with Cn in the Highlight 
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shown the FT-101 
diagram, figure 7, 
as C13,) the driver 
tube’s plate 
capacitance 1s 
added to the bridge. 
This will tend to 
increase the 
r -erqaulehp a) eyae 
neutralization 
capacitor’s value 
over the traditional 
methods, which is 
actually a good 
thing. The sweep 
tubes had fairly 


high interelectrode 


Figure 7: Bruene neutralizing scheme in Yaesu FT-101, capacitances so they 


showing C11 and C13 in the darkened areas. 


correctly on frequency. It is not as effective 
as any “tapped” system. This means that 
the) ‘neutralization can “bemade 
inoperative if the controls are not set 
correctly. In a mistuned condition, the 
final can easily go unstable, even after 
being neutralized. 

Notice the neutralizing capacitor is in 
series with blocking capacitor C125 in 
the Yaesu, in figure 7. The elaborate 
band switching of the FT-101 is a bit 
hard to follow, but you can see that the 
critical cap that we are working against is 
always C11, the driver tank-bypass cap, 
200 pF in the lower-left section of figure 
7, in the darkened area. By the way, the 
Drake TR-4 is even harder to figure out 
but they kind of cheated, using three 
finals in parallel, so the required balancing 
capacitance gets pretty big. 

This capacitive divider circuit became 
the widest used circuit because of 
simplicity in band switching. Also note 
that if a simple capacitive coupling 
method is used from the driver tube (as 
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were easy to handle 


with this circuit. So minute is the grid- 
to-plate capacitance with VHF tubes like 
the 6146, that the single wire poking up 
into the final cage alongside the tube 
becomes a feasible and viable low cost 
solution. The Collins KWM-2 has a 
oversized strip that is located in between 
the two tubes, which is further adjusted 
with a trimmer. Manipulating the 
capacitance ratio (between C125 and C11 
above) can also permit a larger value 
trimmer to be utilized. 

Another form of single-ended amplifier 
neutralization can be accomplished on 
the plate side by taking the plate circuit 
slightly off of ground and using internal 
tube capacitances to balance a bridge. 
This circuit is almost never encountered, 
but is shown in figure 8. 

This circuit differs from the usual RF 
amplifier circuit in that the anode bypass 
capacitor is returned to the screen side of 
the screen bypass capacitor, Cs. Stray 
capacitance in the circuit layout, Cp, has 


been added from plate to ground. The 
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Figure 8: In single-ended plate 
neutralization, the anode bypass cap is 
shown in the darkened area. 


amount of stray capacitance, together 
with the chosen size of the screen bypass 
capacitor, act to balance out the voltages 
induced in the input circuit. That induced 
voltage is caused by the internal tube 
capacitances anode-to-grid (Cpg) and 
screen-to-grid (Csg).! 

In figure 9, the single-ended circuit of 
figure 8 has been redrawn in bridge- 
circuit form to show howstray capacitance 
and the tube’s internal capacitances 
balance out the input tank circuit voltage 
to allow neutralization, or cancellation 
of positive feedback, and is shown as a 
simple ratio: ©p Cp 


Note that in all of these neutralizing 
capacitance-bridge circuits, it is assumed 
that the frequency is low enough so that 
inductances in the connecting leads and 
tube structures can be neglected". 

The DX-100 and Apache 

When I saw what Heath had done, I 
almost could not believe it. They designed 
a full pi network between the driver and 
the grids of the finals. The early 1950s 
were the dawn of over-the-air VHF weak- 
signal television and the birth of the 
Tennessee Valley Indians (TVI). The 
idea here was to reduce harmonics, 
according to the manual. This was an 
unusually complex circuit to find in a 
ham rig of that vintage, and making it 
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BY-PASS 


Figure 9: Single-ended plate 
neutralization of figure 8 has been 
redrawn showing the actual capacitance 
bridge circuit. 


band switchable was also clever. But 
figuring out a way to get the thing to 
neutralize was another matter. Certainly 
the drive impedance was a bit lower than 
the top of a parallel tank off the driver’s 
plate, so that helped some. The schematic 
(Figure 10, next page) shows a stub 
connection basically from the driver's 
plate-tuning capacitor, (which is the input 
of the pi network), ending up in a stub 
between the two finals. Being connected 
through the mode switch, it appears that 
neutralization is disengaged when you 
use the SSB adapter. 

The reason that this neutralization 
scheme works at all is because apparently 
the pi network, when resonated, provides 
or at least adds enough of a phase shift to 
hit 180 degrees between the final plate 
and the hot part of the driver tank! So the 
interstage Pi network itself not only 
provides impedance matching and 
filtering, it also provides a useful phase 
shift that we can use to neutralize the 
finals. 

It may be possible that your DX-100 
or Apache does not even have the 
neutralization stub present, or it has been 
damaged. In any case, it should be added, 
replaced or better yet, improved so that it 
is more stable. I have measured more 
than 20 dB of feedback rejection with the 
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Figure 10: Heathkit Apache Scheme 


system in my Apache when the stub is 
correctly adjusted. My advice is to replace 
the feedthru or grommet, where the stub 
peeks into the RF cage, with something 
more stable. I simply used a threaded 
banana jack. I avoided going through the 
wafer switch for stability’s sake and 
connected a piece of # 22 solid wire from 
the driver tuning capacitor through a 


TO DRIVER Terminal Strip 


ete 


Figure 11: Bending the Stub in the 
DX-100 and Apache 
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grommet in the web shield and connected 
it to the solder side of the banana jack 
under the finals. I sweat soldered a 4 inch 
piece of #10 wire to the place where you 
plug in the banana and covered it with 
Teflon tubing. Enamel wire would work, 
and for that matter, PVC or Teflon coated 
wire would work as well. Now this makes 
for a solid stub located just to the front 
and between the 6146s. By the way, 
when we get to actually doing something 
in this article, tune the stub by bending it 
towards the tubes in the in-between space 
using needle nosed pliers and fine tuning 
with an old plastic toothbrush. 
“I just switched from 6146s to 
6146Bs and my rig blew up!” 

This is an interesting discussion that 
seems to have spread all around the 
blogosphere [the Internet]. In some cases 
the slight difference between the 
interelectrode capacitances of the 6146/ 
6146A and 6146B/6146W 
causes problems with neutralization. The 
data sheets do not provide much help. It 
is logical that the plate structure on the 
higher rated 6146B would have higher 
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interelectrode capacitance, but the data 
sheet is virtually mum, saying 0.22 pF 
max on each tube with either 6146 or 
6146B data sheets. The 6146W sheet 
says 0.24 pF max. But it is apparent that 
some transmitters originally designed for 
the 6146/6146A simply don’t have 
sufficient range on their neutralizing 
capacitors when using the 6146B/W. 
Some of these transmitters must have 
their neutralizing circuits modified to 
obtain proper neutralization. 

This is not hard. If the circuit uses the 
stub method, and you run out of 
adjustment, simply make the stub longer; 
perhaps a shepherd’s crook or strip of 
tinned copper would be in order! 
Increasing or reducing the value of the 
bypass capacitor on the bottom of the 
driver tank (final grid) by +25% will 
provide more-or-less negative feedback. 
If a fixed capacitor in series with the 
neutralization trimmer is included; 
increasing its value might do the trick. 

But most importantly, whenever you 
change finals, always check that the 
resting current is correct for your class of 
operation. This means that you always 
need to check and adjust the bias when 
you change finals. I madea radical change 
in a Hallicrafters transceiver switching 
from a pair of 6(DQ5s toa pair of 6146Bs. 
All that was required in the mod was to 
slightly rewire the socket for the right 
connections, re-neutralize, and finally, 
readjust the bias. The radio loves the new 
tubes and I gained significant PEP. 

What Not to Do 

I have seen some information on 
checking for neutralization by deliberately 
removing any drive (pulling a low-level 
tube like the oscillator or turning down 
the drive pot) and then keying the rig. 
Then, tune the rig up as normal and 


remove drive. The idea is to look for 
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instability by tuning the driver and final 
tank “around the world” with no drive 
and seeing if something glows orange or 
explodes. This is like running your car 
into a pole to check your air bag — don’t 
do it! 
Good Methods: Forward 
Neutralization 

First let’s look at a viable method from 
a manual which gives us a little more 
than the Hallicrafters example— this one 
comes from Kenwood and it is for the 
venerable T'S-830; a radio that uses a pair 
of 6146As. It is a good idea to do 
neutralization on a higher band like 10, 
15 or 20 meters. This is because these 
frequencies are generally where the 6146 
family likes to take off. By the time we 
tune to 40 meters and lower, feedback 
voltage from plate-to- grid is generally 
through such a high reactance that the 
lack of proper balancing will save the 
amplifiers from taking off. (You still get 
the other benefits we discussed earlier by 
neutralizing even a low-frequency-only 
rig.) 

The Kenwood TS-830 manual has a 
cryptic chart, which | have interpreted. 
Set the radio up as follows: 
¢ Tune the radio to the middle of the 10 
meter band for normal CW operation 
into a dummy load. 
¢ Replace the dummy load with a SO- 
239 outfitted with a 51-ohm, 2-watt 
resistor. 
¢ Turn the SG (Screen Grid) switch to 
“off.” This will reduce the finals’ output 
temporarily. 
¢ Attach an oscilloscope to the load. 
¢ Key the radio (Again- screen grid voltage 
zero!) and set the scope for a half-screen 
amplitude scale. 
¢e Repeak using the grid-and-plate 
controls. 


Stick a plastic tuning tool (or a metal 
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tipped tweeker — not a screwdriver) into 
the neutralization capacitor and tune it 
for minimum on the scope. You’re done! 

Some folks like to drill a hole in the 
cage in order to get the perfect null. Do 
yourself a favor and put a grommet in if 
you do this so you do not accidently short 
the HV to the cage and blow your choke. 
The neutralizing caps are sometimes at 
full HV potential! 

Forward Neutralization 

OK — this method, I am going to call 
“forward neutralization.” The radio itself 
provides the RF. Obviously this is an 
excellent method, but it requires that the 
final’s HV, or in this case the screen-grid 
voltage be disabled in the circuit. That 
means, you have to be able to kill the HV 
temporarily. 

Equipment Required for Forward 

Neutralization 

¢ Insulated Tool for Adjusting Trimmer 
¢ Dummy Load and Wattmeter 
¢ Coax and Tee 
¢ 10X Scope Probe or Coax with 10 pF 
Cap 
¢ Sensitive High Frequency Scope (15 
MHz or higher, since we are only looking 
at relative amplitude.) 


This brings us to some other points: 

You do not have to have DC on the 
finals since the electrical parameters of 
the tubes do not shift much with bias, 
unlike solid state devices. 

That said, I think that you get a more 
accurate null with the tubes lit up. 

You must have a device to sense the 
RF! 

Other Forward Methods 

Not all old-time hams had access to a 
RF millivoltmeter, or even a good VIVM 
with a RF probe — much less a good 
scope! Variations on these test items 
involved building a null-pickup device, 
which you could directly couple to the 
final tank. These may have been a tunable 
wavemeter, neon lamp ora coil connected 
to a flashlight bulb or even an RF 
ammeter. With plate and screen voltages 
removed, the grid and final tank are 
tuned to resonance and the neutralizing 
cap is tuned until the device nulls 
(minimum RF). I am not so enthused by 
these approaches, but let’s go through 
the process. Don’t forget to attach a 50 
ohm load to the output of the transmitter. 

Grid Dip Oscillator 


Let’s consider a classic SSB rig, the 
Heath Marauder HX- 


TRANSMITTER 


WITH FINAL SCREEN 
/ HV DISABLED 


FORWARD METHOD 


TRANSMITTER 
WITH FINAL SCREEN 
/ HV DISABLED 


R390A or 
SCOPE 


Connect 10X Probe to Driver Tank through 10pF Capacitor 


REVERSE METHOD 


10. The first method 
outlined in the 
Marauder’s manual is 
the “grid dip oscillator 
method.” 

Essentially the grid 
dip meter is used as a 
diode detector and it is 
coupled to the hot side 
of the final tank coil. 
This method is actually 
illustrated in many 


Heath manuals. The 


GENERATOR 


Marauder manual tells 


Figure 12: Forward and Reverse Methods 
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you to pull the 5R4 rectifier tube from its 
socket to kill final amplifier B+. This is a 
good trick for many radios since the HV 
rectifier tube is usually on its own heater. 
You tune up the rig for normal grid 
current on 20 meters. That means peaking 
both the grid-drive tank and the final 
tank to maximum (3-4 mA OK) with the 
unit keyed, the dip meter is then brought 
close to the PA tank and the GDM is 
tuned so that an indication is showing 
and the grid and plate tuning are maxed 
out. Now the neutralization cap is rotated 
with an insulated tool for a dip in the 
GDOwmeter: 
VTVM and RF Probe Method 

Attach the RF probe between the RF 
output lug on the tank coil and ground. 
Repeat the process above, tuning grid 
and plate for maximum and then nulling 
with the neutralization capacitor. 
Wavemeter or Field Strength Meter 

The wavemeter is essentially a crystal 
radio attached to a meter. This is handy 
device for looking at antenna radiation, 
harmonics and such. I suppose you would 
wave this device around the final tank 
coil. A better device would be a field 
strength meter, which has only a coil (no 
whip antenna) that you would loosely 
couple to the final tank. 

Checking your Results 

With the Marauder, all one has to do is 
to replace the PA cage shield and 5R4 
rectifier. Perform a normal tune up into 
a dummy load on 20 meters. The meter 
is then set to grid current. This allows the 
operator to observe that there is no change 
in grid current as the plate circuit is 
tuned through resonance. 

The Classic Check 

You see this one everywhere in the 
literature. You check whether maximum 
grid current coincides with the minimum 


dip on the plate current meter. This test 
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is made with normal voltages applied. 
The idea is to look for sudden grid drive 
jumps either side of plate resonance, 
especially when attached to the matched 
antenna. If the two readings do not 
coincide — that is grid peak and plate dip, 
you have a problem — you are not 
completely neutralized. 
Reverse Neutralization 

OK, I think we have a handle on 
forward neutralization. The alternative 
method that I want to describe is called 
“reverse neutralization.” The benefits that 
we are going to get from this procedure 
are safety (no power is required), proper 
impedance, and the ability to use modern 
test gear. I like this approach because 
essentially we are connecting a 50 ohm 
output generator to a 50 ohm input — the 
output of your transmitter, a natural, 
perfect match! 

Equipment Required for Reverse 

Neutralization 

¢ Coax, Dummy Load and Wattmeter 
¢ Test Generator with Attenuator and 50 
Ohm Output: URM-25, HP-606, HP- 
8640, etc. 
¢ 10X Scope Probe or Coax with 10 pF 
Capacitor 
¢ Receiver — R-390A or any good quality 
receiver with an S-meter or a sensitive 
high frequency scope, 15 MHz or higher, 
since we are only looking at relative 
amplitude. 
¢ Optional: 20 dB 50 Ohm Attenuator 

Performa normal tuneup intoadummy 
load on say, 14.250 MHz. You will need 
access to the grid tank so you can get the 
10X probe on it. Attaching the 10X probe 
to the plate of the driver tube is acceptable 
if you use a 10 pF coupling capacitor. 

Turn the unit completely off or unplug 
it — no power. 

Connect the generator to the output of 


the transmitter using a direct 50 ohm 
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coaxial cable connection. If you are 
nervous, insert the 20 dB pad between 
the generator and the transmitter. 

Connect the scope or a receiver, like 
the R-390A, to the driver tank through 
the 10X probe and a 10 pF capacitor to 
keep bias or B+ off (tacked on). Do not 
forget to ground the probe. A chunk of 
coax with a 10 pF capacitor will work as 
well. 

Set both the generator and the receiver 
to the same frequency (14.250 MHz) 
and adjust the generator fora CW output 
of around ImV. 

Tune in the carrier signal on the 
receiver. 

Repeak the grid and plate controls and 
set the RF gain so that you have a half 
scale reading on the R-390A S-meter. 

Adjust the neutralization capacitor (or 
bend the stub) for a null. You should not 
be at the end of travel — there should be 
two-peak tuning for a 360-degree 
rotation. 

Remove the test equipment and 
connect a wattmeter and dummy load. 
Apply power to the transmitter and tune 
it up as normal and this time verify that 
it is stable on all bands, even when 
mistuned slightly. 

Voltage-Applied Test 

The procedure above is totally safe 
because there was no power on the rig. 

After you are satisfied with the 
neutralization procedure above and that 
the stage is basically not going to fly, the 
process can be repeated with filaments lit 
and B+ on the finals, as long as no grid 
drive is applied. This is a more accurate 
test since the final tube(s) has all elements 
in circuit and is biased. Yes this test can 
also be run in the forward direction with 
the generator on the driver side, but be 
careful of impedance problems. 
References: 

1. CPI Eimac, The care and Feeding of 
Power Grid Tubes, 5th Edition, 2003. 

2. Charles T. (Tom) Rauch, Jr., W8JI 


etal aan Wi aiew sO) ns eu, Ce 


14 Electric Radio #296 


neutralizing _amplifier.htm12/17 2005. 

3.0) !"Greg>)., Lavtay: | pAAG VIR ieee 
faculty.frostburg.edu/phys/latta/ee/ 
6146amp/6146amp.html 

4, William I. Orr, The Radio Handbook, 
Editors and Engineers, Fifteenth Edition, 
DOs 

5. Milton Kaufman, Radio Operators 
License Q&A Manual, John F. Rider, 1957. 

6. Hallicrafters, SR-150 Manual, Heathkit 
Apache Manual, Heathkit Marauder Manual. 


Hammond Modulation Transformer 


Specification Update 


We have important new information 
on the Hammond _ modulation 
transformer reviewed in ER #294, 
November 2013. 

It’s design is based on the Hammond 
number 1608 audio transformer. The 
1608 has a 10 watt rating on the primary 
and secondary sides, and 100 mA DC, 
max. They suggest it to be used to match 
tube types GAQ5, 6V6, 6BQ5, and EL84, 
etc. The Hammond web page on the 
1608 is: http://www. hammondmfg.com/ 
1608.htm. The original design, per 
Hammond, was to modulate voice audio 
for a class-C transmitting amplifier. The 
voltage for both audio and RF amplifier 
is 250-300 VDC and the tube originally 
designed for was a dual pentode type 
6360. The RF amplifier operates at 25 
watts input DC. The transformer 
measures 11 Henry on the primary side 
and 11.5 on the secondary side, with a 
Fluke 710B bridge inductance meter. 

We recommended this transformer for 
Tom Marcellino’s 815 AM transmitter 
article in the December Electric Radio, 
but that 815 runs 175 mA at 500 volts, 
which is 25 watts over the 1608 ratings. 
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Hardware 

The family resemblance to Command 
transmitters is clear, both mechanically 
and electrically and the GF might be best 
described as an older cousin of that later 
gear. I will first describe the GF-10 and 
then make a few comparisons to that 
equipment. 

My GF-10 measures 6" x 6" x 12" and 
weighs about 11 pounds. It was made by 
Aircraft Radio Corporation and carries 
serial number 194. Interestingly, the 
contract date has been obscured on both 
of its two tags, something I have seen on 
other surplus equipment — I have never 
seen an explanation of why this was done. 
[Photos of the ID tags are in figures 2 and 
3 in part 1, ER #294, November 2013.] 

The chassis and front panel form an 
integral unit that slides in through the 
front of the case and is attached to it with 
twelve 6-32 pan-head machine screws. 
The case is made entirely from thin gauge 
aluminum, has openings on the top for 
the tube cover, on the left side for the 
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plug-in coil set, and on the right side for 
ventilation slots. There is a small window 
on the left side of the case that shows the 
logging scale for the antenna condenser, 
as well as access covers for the MO 
trimmer, and for two current monitoring 
jacks. The tube cover is held in place 
with snap fasteners and is elevated slightly 
from the case, providing the exit for 
airflow through the tube compartment. 
The front panel is riveted to the chassis, 
which is split into two compartments 
with the tubes on one side, separated 
from the more heat sensitive components 
by an aluminum shield. 

The front panel has only two controls, 
one for MO tuning and the other for 
antenna loading. The data plate on the 
panel has spaces for recording the receiver 
dial setting (the RU has no data plate), 
transmitter frequency, transmitter dial 
reading, output network settings, and 
antenna type (and length, if a trailing 
wire). The MO tuning capacitor, labeled 
EREQUENCY CONTROL, “is driven 
through a worm gear using a thumb- 
wheel type knob on the front panel which 
has a logging type dial running from 0 to 
30 with a fine scale in a window running 
from 0 to 100, resulting in readings with 
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Figure 7: Closeup View of GF-10 Front 
Panel Tuning Data and Control Dial 

a resetability of better than one part-per- 
thousand (figure 7). The loading 
capacitor, marked “ANTENNA COND” 
is driven from its front panel knob 
through a short flexible coupling and a 
worm gear — this system will look familiar 
to anyone familiar with Command 
transmitters. Both controls have dial locks 
and the worm gear assemblies have anti- 
backlash spring tensioners. The RF 
ammeter is a two amp unit with a built- 
in thermocouple. Spring loaded binding 
posts are used for the antenna and ground 
connections - having a ground post on 
the transmitter is a nice touch missing on 
many military transmitters. 

The tube sockets are non-ceramic. The 
wiring is unlaced (making it easy to trace) 
and uses cloth-covered single-strand wire. 
Each soldered connection has a dab of 
red inspection lacquer. The pins used for 
the plug-in coils are the standard large 
banana type and are mounted on a thick 
phenolic board, which also has terminals 
where most of the carbon resistors are 


located. The transmitter uses about a 
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dozen carbon and three wirewound 
power resistors. There are five paper 
capacitors (all sealed units in metal cans), 
three micas, and only two electrolytics. 
One electrolytic is used as the cathode 
bypass for the modulator and the other as 
a filter on the filament line. Three of the 
paper capacitors are stacked between two 
of the tubes, a nice use of otherwise 
empty space. 

Most components, both electrical and 
mechanical, carry a reference number to 
identify them indirectly — you have to 
look up that number in the parts list in 
the manual and cross reference it to the 
part number used on the schematic. 

The three transformers used in the 
modulator are all hermetically sealed 
units. The transformers have labels 
identifying each terminal. This part 
numbering and labeling is really helpful 
for troubleshooting and circuit tracing. 

The MO tuning capacitor (figure 8) 
looks like a dual-section unit, but only 
one section is controlled with the MO 
tuning control. The other section is fixed, 
and is wired in parallel with the MO 
portion. In the manual this fixed section 
is referred to as a “padder,” but is not a 
padder as we would use the term today. 
The later Command transmitters also 


have a large fixed variable in the MO and 


Figure 8: Close-Up, GF-10 MO Tuning 
Capacitor 
January 2014 


the later manuals also use the same 
“padder” terminology. In the GF, this 
section was set to its fixed position at the 
factory and I do not see how it could be 
changed. There is a small trimmer 
capacitor likewise in parallel with the 
above sections (and referenced in the 
manual as a “trimmer”), which 
accessible through the access cover in the 
side of the case. It is used to align the MO 
dial to match a reading on a plug-in coil 
set calibration chart. It is screwdriver 
adjustable and uses a small pinch-type 
reduction drive, which makes tweaking 
it a non hold-your-breath process. Both 
tuning and loading capacitors use small 
plastic balls to effect the separation 
between the rotor and stator. 
Circuitry 

The transmitter is a classic MOPA rig, 
using a triode-connected type 89 pentode 
as the oscillator that drives a pair of 837s. 
A second 89 serves multiple functions: as 
the modulator for voice and tone, and 
the sidetone generator for all modes. The 
transmitter has three operating controls: 
pheewiehREQUENCY» CONTROL;? 
“ANTENNA COND,” and antenna 
coupling control. The frequency and 
antenna loading are adjustable from the 
front panel, but to adjust the antenna 
coupling you. have t to remove e the plug-i in 
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Figure 9: Front View, GF. 10 Dine is Coil 


Electric Radio #296 


coil set (figure 9) and move a sliding 
contact on the output coil. 

The MO oscillator is a Hartley with 
the plate of the 89 grounded for RF. The 
oscillator coil is wound on a grooved 
ceramic form using #16 wire. The 
secondary is on another ceramic form, 
located inside the oscillator coil, and is 
wound with small (about #28) enameled 
wire. There is no temperature 
compensation, which would not have 
caused much ofa problem given the wide 
bandwidth of the RU receiver, even with 
the wide temperature excursions to be 
found in the aircraft types using this 
equipment. I will have more on MO 
stability below. 

The 837s are connected in push-pull, 
a common circuit in the thirties (figure 
10). The cathodes are grounded directly 
and all grid bias is generated via a grid 
resistor, with the result that there is no 
protection for the finals in the case of loss- 
of-drive. No parasitic suppressors are used 
in the plate leads and there is no 
neutralization circuitry. Screen voltage is 
supplied from the plate supply through a 
dropping resistor. Plate voltage is applied 
through the primary side of the output 
network. The primary of the output 
network is wound on a small ceramic 
form using #28 enameled wire and is 
located inside secondary 
winding. The secondary is 
wound on another grooved 
ceramic form and has two taps 
- one for the sliding contact, 
which is used to vary the 
antenna coupling, and which 
connects to the antenna post 
through the RF ammeter. The 
other tap is fixed and is the 
connection point for the 
loading capacitor. The 


transmitter is keyed via a relay 
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Figure 10: GF-10 Schematic Diagram 


(in the external junction box), which 
applies B+ to both the oscillator and 
amplifier stages when the key or PTT 
switch is closed. 

Suppressor-grid modulation is seldom 
used in ham (or military) equipment and 
the manual clarifies this rather unfamiliar 
modulation scheme with as nice a write- 
up as I have seen: “When the [837] 
suppressor grids are at ground (cathode) 
potential, the amplification of the stage 
and hence the radio current output, is a 
maximum and cannot be increased by 
increasing the potential of the suppressors 
above ground potential. But as the 
potential of the suppressors is decreased 
below ground (cathode) potential the 
radio output of the stage decreases 
progressively until it reaches zero. Thus 
the radio output of the stage may be 
modulated by varying the suppressor 
voltage from zero for peak output to a 
certain negative value for zero output 
(cut-off).” 

In the GF, the 837 suppressor grids are 
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connected to the control grid resistor 
through an isolating resistor. For CW 
operation the junction of those resistors 
is grounded, effectively grounding the 
suppressor grids, which results in full 
output on CW. Switching to voice (and 
MCW) ungrounds this connection, 
which places the excitation bias on the 
suppressor grids, nominally about —50 
volts. Audio from the modulator swings 
the suppressor grids between about —100 
and zero volts, varying the transmitter 
output between zero and the CW output 
level. Since the grid is never driven 
positive (unless you shout) almost no 
power is required from the modulator. 
The rated output on voice and MCW 
of 15 watts peak is one way of expressing 
the GF’s output. An alternate (and less 
optimistic) way of expressing it is that the 
unmodulated carrier output on voice is 
about four watts, which is the output 
with the suppressor grids sitting at —50 
volts. Suppressor grid modulation has 
the advantages of simplicity and lightness, 
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with the disadvantage of much lower 
output than could be achieved with plate 
modulation. In general, the unmodulated 
carrier output of a suppressor (or control) 
grid modulated transmitter is about 4 of 
the CW output and rises to the CW 
output power on modulation peaks. 

The modulator is straightforward, with 
the major components being the type 89 
pentode, the microphone and modulation 
transformers, and an audio transformer, 
which converts the 89 into a combination 
audio oscillator and modulator. On voice 
the stage provides modulation and 
sidetone. On CW the 89 generates CW 
sidetone only. On MCW it generates 
both modulation and CW sidetone, all of 
this from one tube, a nice piece of 
engineering. 

The 837 was developed by RCA, and is 
described as an “R-F Power Amplifier 
Pentode.” It seems that the engineers had 
suppressor and control grid modulation 
in mind because operating conditions for 
both types of modulation are shown in 
the RCA tube manual. Raytheon 
marketed the tube as the RK-44 and 
likewise gives operating conditions for 
those modes. I have not found an 
announcement date for the 837, but the 
Raytheon (“Amateur Tubes”) 
specification sheet is dated April 1938, 
so the tube announcement by RCA would 
have been somewhat earlier, consistent 
with Aircraft Radio’s development the 
GF-2. These data sheets are available on 
the Internet’. 

Years ago I owned a P&H LA-400 
grounded grid linear amplifier that used 
four 1625s. I remember reading in the 
manual that you could order the amplifier 
with either 1625s or 837s. I found an ad 
for the LA-400 ad (73 magazine, June 
1963, page 27) where my memory was 


confirmed. From the ad: “Grounded grid 
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Circuit uses’ four 1625’sor '837's) on 
customers [sic] request.” The 1625s had 
to be modified slightly to be used in the 
amplifier so replacing 1625s would have 
involved a little work, which was not 
required if you chose 837s. As a result, I 
assumed over the years that the tubes 
were pretty similar. Not quite so — the 
1625 is a beam RF amplifier while the 
837 is a pentode, and the 1625 is rated 
for higher voltage, higher output (having 
almost 3X the plate dissipation) and 
higher frequency for full output than the 
837. Running the 837s (or the 1625s) 
with 1200 volts of B plus, as they were in 
the LA-400, far exceeds the ratings of 
both tubes, but I remember buying 1625s 
from Burnstein-Applebee at five for a 
dollar, so ruining the tubes was not much 
of a concern. The February 1960 CQ 
magazine had an article by C. A. Morgan, 
W9ILRM, with details on modifying the 
tubes, which involved cutting a 
rectangular slot in the base of a 1625 and 
separating the beam forming electrode 
wire from the cathode and connecting it 
to the screen grid, after which the 1625 
was interchangeable with an 837 for 
grounded grid service. Morgan warned 
that this would not work for RCA tubes 
that made this connection inside the tube 
envelope. 

Having read this I realized that for 
non-grounded grid RF amplifier service 
1625s should be interchangeable with 
the 837s, and installed a pair in my GF- 
10. They worked just fine, and amazingly, 
I got about 60 watts output vs. 25 watts 
with the 837s. I then tried all my spare 
837s and consistently got the same 25 
watts out. This is a lot more power than 
you can get from a Command transmitter 
and I suspect the reason is that the 89 
produces more drive than the 1626 in 


the later sets. This is because the 1625 
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Figure 11: The GF-10 is working, 
haywired with a 15 watt dummy load 
glowing. 


requires less drive than 837s due to the 
higher power sensitivity (lower drive 
requirements) of beam power tubes versus 
pentodes. A look at the spec sheets for 
837s and 1625s will show the better 
sensitivity for the 1625 under some 
operating conditions. For more on output 
power and ARC-5 sets, see WU2D's 
article’. Of course there are downsides to 
this substitution — the 1625s, having no 
suppressor grids, prevent using the GF- 
10 on voice. Also, some of my 1625s are 
slightly larger than the 837 and do not 
quite fit. Later, as I wrote this, I decided 
that I had to reverify the output using 
1625s, and got the same results. As a 
sanity check, I tried a 60 watt bulb as a 
dummy load and it lit to full brilliance. 

The GF »has) two sjacks, one for 
measuring the modulator current, the 
other for oscillator/amplifier plate and 
screen currents. The test meter (CW- 
22266, supplied with GF/RU sets) to be 
used for measuring these currents is a 0- 
35 mA meter. It reads the modulator 
plate current directly, but for the MO/ 
PA current, there is a 0.33 ohm wire- 
shunt built into the test jack, with the 
result that you have to multiply the meter 
readings by five to get the actual current. 
I have one of the test meters but have it 
connected to the receiver. I didn’t want 


to switch it between the receiver and 
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transmitter, so I dug out a nice military 
looking meter and wound a shunt for it, 
which, along with the built-in shunt, 
results in a full scale reading of 300 mA. 
I have to multiply the displayed reading 
by two — much easier than multiplying 
by five. The placement of these items on 
they side of “thesicasetcanben really 
inconvenient and reminds me of the 
phone and mic jacks on the side of the 
Drake B-Line equipment — Drake wisely 
got rid of them for the C-Line. I was 
forced to elevate my GF-10 so that the 
jacks would clear the rear deck of an 
adjacent BC-454, which was tight against 
the GF-10. The side mounted jacks are 
fine for the military but not for today’s 
users who often need a crowbar to squeeze 
just one more radio set into place! 
Power Supply 

I only have the transmitter — none of 
the control or junction boxes, 
interconnecting cables or dynamotor, 
although I was lucky to get the socket 
that mates to the plug on the rear of the 
transmitter. As a result, I had to build a 
power supply — the GF-10 requires about 
400 volts for the B+ and 12 volts for 
filaments. 

It is important to note that GF sets 
marked 28 volts, like the GF-12, if used 
stand-alone, require 12 volts for the 
filaments, not 24 volts. This is because 
the junction box fora 28 volt set contains 
resistors that drop the higher voltage to 
12 volts for the filaments. If you miss this 
(as I did on my RU receiver) your 
filaments won’t last long! 

A couple of years ago we moved to a 
new house on higher ground, and in the 
move I somehow lost the RU folder where 
I had kept the documentation for both 
that receiver and the GF-10. Asa result I 
had to reverse-engineer my power supply 


to see what I had actually done. I had 
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been anxious to get the transmitter 
working on CW, and had figured that at 
a later time I would add whatever I needed 
to get the rig working on voice. I had 
included both key and microphone jacks 
on the power supply chassis but had not 
made provision for switching between 
modes and had not left any extra wires in 
the power supply-to-transmitter cable. 
As is usually the case, hurrying things at 
the beginning was going to require some 
rework. 

I had built the power supply using AC 
for the filament voltage - this was OK for 
CW but using the GF on voice requires a 
source of DC for the carbon microphone. 
In the Navy setup for the GF, the voltage 
for the carbon mic was taken within the 
transmitter, from the filament supply 
and routed from there back through a 
junction box to a control box where the 
microphone plugged in. Because I had 
elected to use AC for the filaments I 
needed an alternate source and found an 
unused six volt winding on the power 
transformer - perfect for the microphone 
source voltage. With a bridge rectifier 
and some filtering I was in business. But 
now my voltage source was built into the 
power supply, not the transmitter. Of 
course I could have put the bridge and 
filter on the filament supply within the 
transmitter, but I always try to leave my 
vintage gear in as original condition as 
possible. 

I had included a high/low B+ switch, 
which toggled between either choke input 
or capacitor input filtering, resulting in 
B+ under load of either about 350 or 450 
volts, the former being a little too low 
and the latter a bit too high. Not an 
uncommon problem when you sort 
through your junk box and pick the 
transformer coming closest to what you 


need. The transmitter is happy at either 
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B+ level and I have had no capacitor 

failures in it as a result of too-high B 

voltage, so I left the B+ wiring alone. 
Restoration 

Cosmetically, all the transmitter needed 
was a good cleaning and some touch-up 
of the paint. It had never been modified 
so there were no changes to undo. On 80 
meter CW and voice everything worked 
like the manual said it would, so there 
was nothing to fix. Later, when I got 
around to trying it on 40 meters, I found 
a nasty chirp on CW and noticeable 
FMing on voice (details below) but since 
I have no plans to use the GF on 40 
meters there is still nothing to fix. 

Alterations 

As I outline below I had to make some 
changes to the internal wiring of my GF- 
10 in order to provide functions carried 
out by the missing control boxes, junction 
boxes, and cables. I hate to make any 
changes in an unmodified set like my 
GF-10, but instead of keeping the 
transmitter as a static display piece, | 
wanted to actually use it. 

To do so, two changes were required: 
the first, a different way of keying the 
transmitter, the second, changes for 
making it work on voice (and tone). I 
made them reversible, and documented 
the changes both in my GF-10 files and 
on a card tucked inside the transmitter. 
As a result the GF-10 could be restored 
to its original condition, with the changes 
detectable only by way of a careful 
examination. 

For CW operation: | had tried keying 
the B+ using a junk box relay with good 
sized contacts and plenty of spacing but 
the contacts started pitting immediately 
and were destroyed in short order. As a 
result I decided to switch to cathode 
keying. I ungrounded the 837 cathodes, 
bypassed them with 0.01-pfd disk ceramic 
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capacitors and wired the cathodes to a 
pin on the transmitter plug for use as the 
keyline. Since all of the pins on the GF- 
10 socket were in use I disconnected the 
wiring on the sidetone output pin and 
used that pin for the key line. Because the 
MO cathode returned to ground through 
the oscillator coil, and not wanting to 
disturb that coil, I decided not to attempt 
keying that stage, letting it run 
continuously while B+ is applied to the 
transmitter. 

For voice operation I disconnected the 
carbon mic transformer primary lead, 
which was connected to the filament 
supply, and grounded the lead. Its 
grounding provides the DC return for 
the microphone voltage, which now 
originates in my power supply. I used an 
unshielded wire in the supply-to- 
transmitter cable to get the carbon mic 
audio to the transmitter - the impedance 
of the audio line was low enough that any 
hum induced from the filament wire to 
the audio line is negligible, at least on 75 
meters (more on this below). 
rend to /enink’* of 
“modifications” as “improvements” to 


Today, we 


equipment — better audio, more power, 
improved AGC performance and the like, 
which is why I deliberately chose the 
word “alteration” above instead of 
“modification.” The changes I made are 
not “improvements” — they are merely 
the workarounds required to make the 
transmitter functional in spite of the 
missing pieces. Today, as owners of this 
equipment, we really should try to 
preserve what few unmodified examples 
still exist, or make only reversible 
(especially no-holes) changes, as I have 
done with my GF-10. There is plenty of 
vintage equipment that has already been 
cut up or converted and that is the stuff 


we should feel free to modify and re- 
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engineer as irreversibly as we like. 

I was prompted to add the above 
paragraph because of a conversation | 
had at a recent hamfest with a person 
who was looking at a quite nice BC-454 
and commented that he could build a 
power supply for it on the rear deck of the 
receiver, and improve the bandspread by 
removing all but one of the rotor plates 
from the tuning capacitor sections. I hope 
I talked him out of doing so! 

The GF Literature 

Almost nothing has been written about 
GF transmitters. The July 1950 QST had 
a Hints and Kinks piece on improved 
keying for the GF-11, a fairly benign 
modification which involved elimination 
of keying via the B+ line by inserting a 
cathode resistor in the 837 stage, and 
slightly modifying the oscillator stage so 
that it could be keyed. With the key up, 
the cathode resistor keeps the 837s cut 
off. From the article: “The fact that the 
837 amplifier stage draws current when 
the key is open tends to hold the high 
voltage at a nearly constant level 
[contributing to better keying].” It also 
mentions replacing the 837s with 1625s 
to increase the output. 

CQ magazine had one conversion 
article on the transmitter, in the January 
1957 issue — Mobile with the GF-11 by 
R. H. Brown, W6OVX, which left the 
transmitter more or less intact electrically, 
but with five or six new holes in the front 
panel for switches and a key jack. If your 
car had a six volt electrical system, Brown 
indicated that 802s could be substituted 
for the 837s. The 802 is a 6 volt tube, 
similar to but not an exact replacement 
for the 837. It was in this article that | 
learned the function of the three unused 
screws across the top of the front and rear 
panels of the transmitter — the brackets 


for the baseplate can be installed on the 
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Figure 12: Reproduction of GF-12 and RU-17 Radio Components 


top, allowing the transmitter to be 
suspended below the plate. It would be 
interesting to know whether there were 
any aircraft installations that used this 
feature. 

CQ’s long running Surplus column 
devoted a couple of sentences to GF/RU 
sets. In the January 1960 issue, the author 
at the time, Ken Grayson, presented an 
overview of currently available surplus 
equipment. A quote: “The RU series are 
trf sets of low price (about five dollars). 
They use plug-in coil drawers and are 
worth every cent of the money. The RU 
transmitters [i.e. GF sets] are stable and 
cheap. Though not as powerful as the 


ARC-5, they offer many good parts to 
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cannibalize from.” Yikes! 

GF/RU equipment also appeared in 
another CQ publication, the Surplus 
Schematics Handbook, 1959, where both 
receiver and transmitter schematics 
appear, with a short blurb on the sets. 

Another surplus schematics handbook, 
The Surplus Handbook, published by E&E 
Ltd, 1959, contains a schematic labeled 
Radio Receiver GF-11, which is actually 
an RU schematic. 

GF/RU equipment made two cameo 
appearances in Electric Radio, the first 
some twenty three years ago in KJ4KV’s 
column Command Sets — Part I (ER 
#11, March 1990), and more recently in 


part 1 of WU2D’s Secrets of the Dead 
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Command Sets, Part I (July 2008). 

The only other article I am aware of 
was in 73 magazine for June 1963 and is 
not even on the GF, but is relevant here 
- it’s on modifying the BC-430 and is a 
conversion which would make anyone 
rereading it today cringe — the first step 
being to “...remove the two VT-25 tubes, 
the two VI-52 tubes, their four sockets, 
the antenna ammeter...” and replace 
them with an 807 and three 6V6s. I think 
at the time that the circulation of 73 was 
not very high, which helped to preserve 
the few unmodified sets that might be 
found today. 

Advertisements for GF/RU equipment 
are also scarce. For the most part, they 
appear in ads in tiny type that list dozens 
of items on one page. I have not found 
any ads that show pictures of the 
equipment, although Iam sure there must 
be some out there. 

The most prominent ad for GF/RU 
that I have seen sets appeared in August 
1955 Radio TV News, where the Palley 
Supply Company offered brand new GF- 
11/RU-16 sets with all coils, control 
boxes, dynamotor, etc., for $99.50. I 
doubt that they had many takers because 
in the same issue, Arrow Sales Inc. 
advertised BC-430 transmitters and BC- 
430 receivers for $3.50 each, or both for 
$6.50. 

Antenna Matching 

A warning that cannot be repeated too 
often: When tuning up, never let an RF 
ammeter go off scale — doing so will 
destroy the thermocouple in short order. 
Using a plate meter makes tuning the GF 
easier and less stressful (for both the 
transmitter and the operator) than relying 
on only the RF ammeter because you can 
immediately see if the plate current is in 
a reasonable range, and finding a dip in 


plate current is easier than looking for 
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the first signs of movement on the RF 
ammeter, which is rather sluggish in its 
response. Anyway, it is a good idea to be 
able to continuously monitor the plate 
current, as loss of drive is instantly obvious 
by the “pinned” plate meter readings. A 
zero reading on the antenna current meter 
does not catch your eye like a pinned | 
plate meter does. A plate meter is also 
helpful in catching operator errors like 
having no antenna, or the wrong antenna 
connected. 

Aircraft transmitters have to work into 
antennas that are physically short, making 
them capacitive and presenting nothing 
like a 50 or 75 ohm load. For the GF-10, 
the “Phantom Antenna” (dummy load) 
supplied with the set consists of a 100 pf 
capacitor in series with a 20 ohm resistor. 
I found that the transmitter tuned up 
nicely into the phantom antenna with 
settings in the neighborhood of those 
listed in the manual. I tried using an 
external 150 wupf variable capacitor in 
series with the antenna, which resulted 
in a good match toa 25 ohm dummy load 
(two 50 ohm loads in parallel), also to a 
50 ohm load, and finally to a dipole — on 
both 80 and 40 meters. The settings for 
my external variable cap, the sliding tap 
and antenna condenser settings did not 
change too much in going from the 50 
ohm load to the dipoles. 

Tuneup of the rig involves setting four 
controls: the “FREQUENCY 
CONTROL,” the uifANGER DS 
CONDENSER,” the sliding contact on 
the output coil, and my external variable 
capacitor. The calibration chart on the 
plug-in coils gives only a rough idea of 
the dial setting for a particular frequency 
so you have to adjust it first using a 
frequency meter, (preferably a Navy LM 
unless you cheat with an Army BC-221, 


or something more modern). Then, you 
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Figure 13: GF-10 Pin Function Comments 
45: Filaments: If you are smart you will use DC for the filaments. 
46: Voice/CW: Grounded = CW, Ungrounded = Voice/Tone 
47: MCW (Tone) On/Off: Grounded = Voice (Audio Oscillator Disabled) 
Ungrounded = Tone (Audio Oscillator Enabled) 
53: Ground 
54: Sidetone Output (I disconnected this and used the pin for the keyline.) 
55: B+ 
56 Audio From Carbon Mic 
57: B+: For Modulator Connect to B+ (Pin 55), For Voice/Tone (I put a jumper 
in the plug.) 
99: Modulator Output Connect To 46 For Voice/Tone (I put a jumper in the plug.) 


have to adjust the sliding contact, antenna 
condenser and external capacitor for 
maximum antenna current (or correct 
loading as indicated by the plate meter). 
Adjusting the sliding tap requires that 
the plug-in coil set be removed from the 


transmitter. 
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As usual, [I also tried a 25 watt light 
bulb — it showed similar settings and lit 
up nicely — those plate meter, wattmeter, 
RF ammeter readings and oscilloscope 
traces are nice, but seeing that light bulb 
glow tells me that it is all really working 


and reminds me of the first time as a new 
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Novice that I saw the output from my 
newly completed DX-20 start to light up 
a 40 watt bulb. 

Connecting the GF 

If you have all the standard issue GF/ 
RU pieces, all you need to get it going is 
a source of 12 or 24 volts, a microphone, 
key and antenna. If, like me, you are 
missing the junction and control boxes 
you will have to work out your own 
control/switching system. I built the 
switching into my power supply, where I 
have a toggle switch to select between 
voice and CW, another switch to enable/ 
disable the audio oscillator (for MCW), 
a third switch in parallel with the key jack 
to provide “lock key” function, and a B+ 
on/offswitch. The B+ switch has a second 
section which controls an antenna relay. 
For voice mode I close the lock key switch 
and use the B+ switch to change from 
transmit to receive. For CW, I leave the 
lock key switch in the off position when 
turning on the B+, and key the transmitter 
with a J-36. Enabling the audio oscillator 
while in voice mode lets me transmit 
MCW, although I have not used that 
mode over the air, MCW not being 
permitted below 50.1 Mc. 

On the Air 

Because I do not have a complete 
military setup, use an AC supply and 
made those alterations to the transmitter, 
my observations might not match the 
performance achieved by the transmitter 
in its original military configuration. | 
would like to hear from other users who 
have had better luck with 40 meter keying 
than I (and Bob Lackey) have had. 

I have mostly used the transmitter on 
80 meter CW where it works well and 
puts out about 25 watts in the high B+ 
position (12 watts with low B+). The 
chirp is noticeable but not bad, only 
indicating to listeners that it is not a 
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modern set. On 40 meters the power 
output is about the same but the chirp is 
pronounced and I have therefore not 
attempted CW contacts on that band. 

On voice the unmodulated carrier 
output is about 7 watts (4 watts with low 
B+) making phone contacts really 
challenging, especially on 75 meters. The 
GF achieves approximately 100% 
modulation with a good carbon 
microphone. Audio reports are variations 
on “good communications quality” or 
“military sounding audio.” I have not 
made any contacts on that band by calling 
CQ, but have worked a number of stations 
across the northeast by putting the 
transmitter on the East Coast Old 
Military Net. On 75 meters, FMing is 
only just detectable, but on forty meters 
there is enough that listeners have 
commented on it. On 40 meters I have 
noticed a slight hum on the carrier, which 
is not present on 75 meters. I have not 
investigated the source but suspect that it 
involves RF getting into the audio. 
Anyway, the hum is not much of a> 
problem on 40 meters because of its low 
level and because other stations are lucky 
to hear me at all and so will never hear the 
hum. 

Other Users 

I..noticed),anly, .recenthaothagia 
transmitter frequency of 3105 kc is just 
barely visible on the data plate, indicating 
that my unit had been installed in an 
airplane at some point. This frequency © 
was not used by the Navy during the war, 
instead being a civilian frequency, which 
may have been used by ferry pilots 
delivering aircraft to the military. 

Various makes of the GF went into 
different aircraft and I found that my 
GF-10 with its companion RU-15 was 
used in the Vought OS2U-2 (and -3) 
Kingfisher.® This is the scout/observation 
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plane that you most commonly see on the 
catapult at the stern of a battleship. The 
Kingfisher was a two man aircraft with a 
pilot and observer/gunner/radio operator. 
Interestingly, the Kingfisher was equipped 
with an LM frequency meter. I presume 
that the LM would have been used before 
take-off, to set up the RU and GF on the 
assigned frequency. The GF-10 was used 
ina couple of other less familiar airplanes, 
the SNC-1 Falcon, a Pratt- Whitney scout 
trainer, and the GH-1, a Howard Aircraft 
Corporation civilian airplane drafted by 
the Navy and used as a utility aircraft. 
The GH-1 might be more familiar as the 
“Mr. Mulligan,” one variant of a series of 
Howard aircraft derived from the racing 
plane which won the Bendix and 
Thompson trophies in 1935. 

Other makes of the GF were used in a 
variety of planes - some of the more 
familiar ones: the F2A Brewster Buffalo, 
the F4F Wildcat, the F4U-1 Corsair, the 
SNJ Texan, and the PBY Catalina (which 
also carried a higher power liaison 
transmitter). Finally, the K-class 
Goodyear blimp used a GF-12 (and a 
(GP:7 liaison set), 2 RU-17s, an LM-7, 
and carried two radiomen - two, I assume 
because of the long endurance of the 
airship. A photo of the radio area showing 
some of this gear is available on the 
Internet.’ 

I have exchanged letters and telephone 
calls with Bob Lackey (W4QBE, figure 
14), who served in the U.S.N.R. and 
went on active duty in the early fifties as 
an Aviation Electronics Technician (AT2) 
at the Naval Air Station at Atlanta and 
who worked on command gear used by 
aircraft at the station. He recalls that 
some SNJs at the station used RU/GF 
equipment, while others had SCR-274 
and possibly ARC-5 sets. As Bob said, all 


of this was a long time ago. The planes 
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Figure 14: Bob Lackey holds his GF- 
11, and wears his original Naval 
uniform. 
transmitted on 4495 kc (later changed to 
3023 kc) and received on 356 kc. This 
arrangement was used for take off and 
landing instructions - the distances 
involved were of the order of a mile or 
two. The equipment was not used for 
plane-to-plane communications. The GF 
transmitters were reliable and Bob 
remembers occasional tube changes as 
the only maintenance required for them. 
As a new ham just before his Naval 
service, Bob acquired what he now thinks 
was a BC-AN-430, traced the wiring (he 
had no documentation), and made it 
work, giving him his first contact after 
failing to work anyone with a homebrew 
6L6 rig. His first QSO was with WSAOA 
in Sulfa, LA, a distance of about 600 
miles. The rig earned Bob his first pink 
ticket from the FCC - for having a 
backwave. Not surprisingly, he had no 
idea of what that might be, but figured it 
out quickly, as you had to write a response 
to the FCC (as I did as a Novice about 


ten years later for my illegal second 
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Figure 15: Hank Brown’s Complete RU-GF Setup 


harmonic appearing above 40 meters). 
His first antenna was a dipole with 50 
feet on each leg, fed with twisted pair 
lamp cord. Bob has no idea of how he 
arrived at 50 feet — there were no hams in 
his area when he was getting started at 
sixteen years-of-age, but he got some 
help from a radio repair shop guy - who 
apparently didn’t know anything about 
dipoles! 

At the Military Radio Collectors 
Association meet at Tobyhanna, PA, 
around 2000, Bob got back into the GF 
business, by acquiring a new/unused GF- 
11 with 80 and 40 meter coils. It was a 
Western Electric set with a contract date 
of 4-12-41. He built a power supply for 
it and keyed the high voltage via a relay. 
(It was more robust than the one I tried.) 
Bob ran it on 80 meter CW and used it 
occasionally on the East Coast Old 
Military CW net. It was a bit chirpy, but 


that just made it fit right in with other 
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rigs on the net. Like me, Bob found the 
chirp too pronounced to even attempt 40 
meter CW. He never got around to trying 
it on voice. Bob has not had the rig on the 
air in some time but I hope a little urging 
from me (and perhaps others) will 
persuade him to get those filaments relit. 

Hank Brown (W6DJX) assembled a 
complete RU/GF setup (figure 15) and 
used it at his home location, feeding a 
dipole through a Harvey Wells Z-Match 
tuner where he made contacts out to 
about 400 miles on CW and voice. Hank 
used both 80 and 40 meters and does not 
recall that the GF chirped too badly on 
40 meter CW. In field-day operations 
with the West Coast Military Radio 
Collectors Group (RCG) Hank used the 
setup with a 22 foot vertical wire 
supported by fiber glass pole sections, 
with a ground rod. With this arrangement 
he reports that communications were 


more or less reliable over distances of 
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about 10 miles back to the base station. 
Hank’s experience with the ground is 
interesting. The ground rod, depending 
on the soil conditions, might be able to 
be pounded only a foot or so into the 
ground. It worked much better if he 
poured a couple of gallons of water around 
it, a neat and simple trick. He first tried 
this when on one field expedition, and 
he found the ground rod to be hot with 
REY) Hank‘ has}sold the GF/RU to 
W6LPM, but still has an SCR-183 up 
and working. 
Tests and Measurements 

I made some stability measurements, 
which showed quite remarkable results, 
running the first test at 3885 kc, using 
the low B voltage setting on my power 
supply. I had tuned up the transmitter 
several hours earlier so that I only had to 
turn on the power and the transmitter 
was ready to go. I turned on the 
transmitter, waited 1 minute for the 
filaments to warm up, closed the key and 
quickly set the frequency to 3885 kc, 
took readings once per minute for five 
minutes, then every five minutes out toa 
toraliof) 30; minutes. 1, keyed, the 
transmitter only long enough to get a 
reading on my counter. Over this 30 
minute period the frequency never varied 
by more than 200 CPS — stability more 
typical of my 75S-3 than a 1930s MOPA 
rig! Being a bit skeptical I repeated the 
test with very similar results, and repeated 
it again using the high B voltage setting, 
where the worst error was about 300 
cycles. On this last test I took some 
additional readings - at two hours, where 
the error was 320 CPS and finally at 3% 
hours, where the rig was back to 3884.910 
kc, for an error of 90 CPS. Still being 
skeptical, I repeated the test using my 
other 80 meter plug-in coil, which covers 


the CW portion of the band, and got the 
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same results. In desperation I did the 
same check at 7290 kc using the 40 meter 
coil and got some real drift— the frequency 
had dropped to 7288.432 kc at the end of 
30 minutes. Still, only 1.6 kc of drift on 
this 70 year-old-transmitter is excellent 
performance. 

I did mode vs. frequency checks, all on 
3885 kc. Switching from voice to CW 
shifted the frequency by about 140 cycles, 
and switching (in voice mode) from low 
to high power (my low vs. high B plus) 
shifted the frequency about 130 cycles. 

I wondered if the FMing was related to 
the change in suppressor grid voltage 
under modulation, so I connected an 
external bias supply to the suppressor 
grids on the suppressor side of the 
isolating resistor. My GF-10 shows about 
25 watts output on CW and 7 watts on 
voice with no modulation. I varied the 
suppressor grid voltage to produce those 
same outputs and on 75 meters and 
observed a frequency shift of about 160 
cycles, consistent with the above results. 
I repeated the test on 40 meters and got 
a frequency shift of about 1.6 kc. 

I then measured the output as a function 
of bias voltage and found that it took 
minus 130 volts to lower it to one watt 
and minus 200 volts to reduce it to zero. 
The bias required to get the same output 
as the unmodulated carrier was about - 
65 volts. I also found that making the 
suppressor grid slightly positive drove 
the output higher than the CW output - 
this explained why whistling into the mic 
sometimes gave more than 25 watts 
output. Until I looked at the spec sheet 
for the 837 I was reluctant to drive the 
suppressor grid positive, but the sheet 
shows that the maximum permissible 
suppressor voltage is 200 volts and that 
the suppressor has a dissipation rating of 


5 watts. So I applied positive bias to the 
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10 cycles, an astonishing result 
for the rig. The change on 40 
meters was a little more than 
one kc, consistent with my 
other 40 meter observations. 

I was also interested in the 
frequency shift caused by 
temperature changes that 
might be expected in an 
airplane climbing to (or 
descending from) altitude. I 
tuned up the transmitter on 
3885 kc, configured with high 
B+ and in CW mode, locked 
the dial and put it in the freezer 
overnight, which got the rig’s 
temperature down to about 3 
degrees F. I reconnected the 
transmitter immediately on 


“°° | removing it, let the filaments 


Figure 16: GF-10’s Output vs. Suppressor Voltage 


suppressor and found a maximum output 
of 35 watts with +30 volts on the 
suppressor grid, with no further increase 
in output with higher suppressor voltage. 
I then took some intermediate readings 
to put all of this into graphical form, see 
figure 16. My bias supply was low 
injpedance' |) woe? I Fepeareditthe 
measurements with a 15-k resistor in 
series with the supply to simulate the 
high impedance of the modulator. With 
that resistance, the output power was 
essentially the same up to zero volts but 
flattened that, 
significantly over 35 watts. 
Tuning the output of a MOPA 
transmitter through resonance will pull 
the frequency. I measured the GF-10 
both on 75 and 40 meters, by tuning up 
into a dummy load, measuring the 


above not going 


frequency, then detuning to the point 
where the output dropped by half. On 


75 meters the change was at most about 
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warm up for one minute and 
took periodic readings by 
keying the GF long enough to give a 
stable reading on the frequency counter. 
The initial reading was 3885.84 kc, which 
drifted to a low of 3883.6 before 
stabilizing at 3885.42 kc after about two 
hours. It was most alarming to see the 
transmitter ice over and then drip water 
as it warmed up; I felt badly about 
torturing the GF and had to keep 
reminding myself that I was doing this in 
the name of engineering and science! 
One test of this kind was enough, so I did 
not repeat it for 40 meters. 

Given the excellent logging scale on 
the GF, I was curious about how resettable 
the dial actually is. On 75 meters I found 
that I could come within half-a-kilocycle 
when I zero beat the transmitter to 3885 
kc, tuned away, then reset the original 
dial reading. On 40 meters, the same test 
came within less than one kilocycle of my 
initial frequency. These were more 


astonishing results from the little 
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transmitter. I made one last test, this one 
for overall resettability. I had recorded 
the (MO) dial reading for 7290 kc some 
months earlier. I reset the dial to that 
reading and found the transmitter to be 
on 7300 kc, this was another good result 
when you remember how broad the RU 
receiver is on 40 meters. On voice (and 
tone) the 10-ke error would leave you 
nicely within the passband of that 
receiver. 
GF vs. Command Transmitters 

As a later design, the ARA/ATA/SCR- 
274/ARC-5 equipment incorporated 
many small and large improvements. 
Most notably was the direct frequency 
readout with a crystal calibrator, then 
screen modulation and later, plate 
modulation, giving the sets substantially 
more output on voice. The change to a 
roller inductor adjustable from the front 
was a real improvement over the GF 
remove-the-coil-to-adjust-it approach. 
Incorporation of racks for the transmitters 
(and receivers) was a part of engineering 
a configurable/modular system that made 
it straightforward to have installations of 
one transmitter/one receiver in small 
aircraft, and up to four transmitters and 
three receivers in larger planes, and 
allowed removal and replacement of 
defective sets in minutes, a feature which 
could be of critical importance in wartime. 

There are a few things that I like better 
on the GF. The design of the case makes 
it easier to deal with - twelve screws to 
remove the GF case vs. the separate top 
and bottom covers on the Command 
transmitters with thirty of those tiny 3- 
48 screws to deal with (and not lose). I 
wonder if the smaller screws were part of 
an effort to keep weight down? The jacks 
for current monitoring are a real 
convenience, which I never missed with 


ARC-5s until I used them on my GF. 
Electric Radio #296 


Finally, I think that the GF is prettier, 
and the RF ammeter right there on the 
front panel makes the GF look more like 
a transmitter! 

The Manual 

My manual is one covering both the 
GF and RU and has the title /nstruction 
Book for Model GF-12 and Model RU-17 
Aircraft Radio Telegraph and Telephone 
Transmitting and Receiving Equipments, 
by Western Electric and carries the 
contract number NOs-84530, dated 
April 21, 1941. It is labeled with its own 
serial number (217). Bob Lackey has a 
manual covering the GF-11/RU-16, 
Western Electric, also marked with a 
serial number (685), and the same 
contract date. 

Robert Downs? has manuals for several 
variants of the GF/RU and for two 
variants of the RU (only) manual. 
Robert’s manual copies are first-rate and 
I highly recommend them. Fair Radio 
has a manual for the RU (only), which 
may be found on the third page of their 
manual listing, by searching for “MM- 
RU.” Don’t forget the manuals available 
via reference 3. 

The information provided in the 
manual for theory of operation of the GF 
has enough detail that if something is 
wrong you will find the information you 
need to fix the problem. 

The control functions are covered in 
stupefying detail, with long sections on 
signal and control paths as you switch 
between modes, but nowhere do you find 
a description overview that explains how 
keying the mic or closing the key will 
activate a relay that switches the high 
voltage dynamotor output from the 
receiver to the transmitter, thereby 
putting the transmitter on the air. The 
information is in there, but you have to 
dig for it in a jungle of detail. It took me 

January 2014 es | 


some while to figure out the switching 
required to operate the GF without all of 
the accessory boxes - my reason for 
including that information in this article. 
There is a chart listing nominal settings 
for the controls for each coil set, at three 
frequencies, giving typical plate current 
and RF currents when connected to the 
phantom antenna, which I found helpful 
when initially powering up the 
transmitter. 
Final Comments 

In fifty-plus-years of hamming I have 
had only one other non-military 
transmitter using suppressor grid 
modulation. It was a homebrew one- 
tube, six-meter rig. I vaguely remembered 
building it as a kid in the early sixties 
from a magazine article; I had a suspicion 
that it used suppressor grid modulation 
and my guess was that the article had 
appeared in CQ magazine. I did a search 
of the on-line CQ magazine archive and 
found the article, in the January 1962 
issue, by C.J. Faust, K2VRV, One Tube 
on Six. The transmitter used a GBHG, an 
overtone crystal, and was suppressor-grid 
modulated using a carbon microphone. 
There was no modulator tube — the 
microphone drove the suppressor grid 
directly, an AC/DC radio output 
transformer providing the voltage step- 
up. K2VRV is still active, and of course | 
wrote him a letter. Remarkably, I still 
have the little chassis that I had built the 
transmitter on. The hole for the GBH6 is 
still there, but had I disassembled the 
transmitter, no doubt needing the parts 
for some other project. The chassis still 
has a one tube super regenerative receiver 
for six meters. So at one point I had a six 
meter transceiver built on a 4 x 4 inch 
chassis with a built-in with power supply, 
and suppressor grid modulation. 


A fair number of military sets of WWII 
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vintage employed suppressor grid 
modulation; in addition to the GF, the 
Navy GP (TCE) transmitter used 
suppressor grid modulation and was 
issued through a series of makes running 
up to GP-7. It wasa higher power MOPA 
type transmitter using an 803 in the 
final, paired with the RU receiver and 
used in aircraft with a larger crew — the 
TBF Avenger and SBD Dauntless, for 
example. The longer range of these 
airplanes required a higher powered 
transmitter than the GF for liaison use — 
i.e., reports back to the carriers. At long 
distances, the ability to use CW at a 
higher power level could be critical. For 
command work, the lower output on 
voice of the GP would have been good 
enough, as it was for the GF. A final 
example is the TBX transceiver, used by 
the United States Marine Corps, and 
reviewed by Hutchens in his ER column 
in ER #49, May 1993. In the early TBX 
sets, a carbon mic drove the suppressor 
grid of the final directly through a 
microphone transformer (without a 
modulator tube) while in later versions a 
modulator tube was added. I have early 
and late model TBXs and the modulation 
seems equally effective in both. 

Some military sets employed control 
grid modulation; two interesting 
examples: the Wireless Set Number 19 
and the SCR-506. Hutchens wrote up 
the Wireless Set 19 in ER #22, February 
1991, an innovative set of British design 
and a true transceiver, employing a 
common oscillator for transmit and 
receive. It uses an 807 in the final and the 
output on voice is only a few watts, typical 
of grid modulated transmitters. The set 
is (or was) common at hamfests, the 
distinctive Russian lettering sure to 
generate comments from hams who had 


never seen one before. 
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The SCR-506 was a General Electric 
set and consisted of the BC-652 receiver 
and BC-653 transmitter. The story of 
the SCR-506 was told in a minutely 
detailed first-person technical article 
appearing in QST for August 1945, where 
it was revealed that the BC-653 had been 
originally designed for CW only, and 
when the military insisted that voice be 
added to the finished transmitter, grid- 
bias modulation circuitry was squeezed 
in. The military accepted the decrease in 
power to % of the CW output. The 
author, Dave Middleton, W2OEN, was 
involved with field testing of the set and 
the article is full of details that we almost 
never learn about the design, testing and 
operation of military equipment, along 
with the names and calls of a multitude 
of hams who were involved with these 
phases of the SCR-506. 

Almost all of the older hams I know 
have a command set or two tucked away. 
Not so with the GF - there are two that I 
know of - Pete Hamersma (WB2JWU) 
has a GF-11, S/N 1284, with only a 
4000-4900 kc coil-set and Lud Sibley 
(KB2EVN) has a GF-12 with only a 
2000-2500 kc coil, both somewhere in 
their get-to-it-someday queues. Not 
having ham-band coil sets would have 
pushed the GF pretty far down my stack 
of projects, too. There must be a fair 
number of these transmitters out there 
and I hope my article will encourage 
their owners (and Pete and Lud) to de- 
mothball their GF sets and let us hear 
them once again. 
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Frank Jones Lives On! 


By Jack C. Shutt, W9GT 
1820 Dawn Avenue 

Fort Wayne, IN 46815 
W9GT@Frontier.com 


Frank Jones was a prolific writer and 
experimenter during the 1930s, and he is 
possibly most fondly remembered for his 
wonderful contributions to amateur radio 
through his work in the Radio Handbook." 

I have discovered many interesting 
items and circuits in my collection of old 
Radio Handbooks. The Radio Handbook 
started in 1935 and continued to be 
published until 1987. There were a total 
of 23 editions over a period of 52 years 
and it was (and continues to be) a really 
great source of information. It was later 
edited by Bill Orr (WG6SAI), who became 
a real iconic figure in ham radio. Bill was, 
as had been Frank Jones, a really inventive 
guy who seemed to produce an endless 
flow of projects and design techniques. 
[Editor’s Note: Bill Orr wrote briefly for 
Electric Radio in late 1999 and early 2000, 
before his unfortunate passing.] Many 
radio amateurs called the Radio Handbook 
they Wesnm@oasmitandbook into 
distinguish it from the ARRL handbook. 
But, I digress...back to Frank Jones. 
Frank Jones developed many unique 
concepts and provided radio amateurs 
with great ideas for construction of home 
brew rigs. He provided the basic ideas for 
many hams to take a few parts and turn 
them into an actual working piece of 
equipment. 

I am particularly fond of a very simple 
circuit that Frank developed and included 
in the 1936 Radio Handbook. It is simply 


a push-pull crystal oscillator, which he 
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described as a One Tube Push-Pull 
Transmitter. This little breadboard rig 
used a single type 53 or GAG twin triode 
tube and a handful of parts to make a 
very simple CW transmitter that was 
capable of putting out around 5 or 6 
watts on 80 and 40 meters. It used a 
quartz crystal that provided a stable and 
clean-keying oscillator. The circuit is very 
straightforward and could be built by 
even an inexperienced constructor in a 
few hours. 

I decided to build a replica of that 
1936 rig on ascrap piece of poplar board 
using 1930’s components from the junk 
box. I also built a little 300 volt DC 
power supply to power the rig. 


Figure 1: 1936 was the first year-of- 


issue for the classic Radio Handbook. 
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push-pull transmitter and  sccaueres 
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40 WATT PUSH-PULL CRYSTAL CONTROLLED SEGINNERS TRANSMITTER 
USING A SINGLE 53 OR 6AG6 TUBE 


The circuit diagram shows two methods 
of making the antenna connection. The plate coil also 

If “air-wound,” large diameter coils are | serves as a support 
used, the plate coil for 80-meter operation | for the antenna coil, 
is wound with 87 turns of No. i4 enameled as the illustration 
wire on a form 2% inches in diameter; }| shows. The antenna 
the wire is wound over a space of 4% coil is wound on a 
inches and a tap is taken at ‘the center of piece of tubing 
the coil for the plus “B” connection. Small | which can be slid 
diameter plate coil winding data is on | over the plate coil, 
page 118. | or supported on top 

If the plate coil is not wound to speci- | of the coil form. 


ANTENNA COlL WOUND ON 


fications, a higher capacity condenser will The coupling is de- TUBING ‘OVER PLATE COIL 
be required for tuning the 80-meter plate | creased by raising | 

roil. As an alternative, a single-spaced 100 the coil. 

nufd, midget variable condenser can be used 
eee BR 5 cr 2 


Figure 2: Page 112 of the 1936 Radio Handbook shows the rig and power supply. 
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Figure 3: The Jones 1-tube transmitter is in the right-center of the photo, and the 
power supply is shown partially at the left side. 


A few of the components I used in the 
power supply might be a little newer than 
1930s, but the flavor of 1930’s—style 
construction was maintained. I even used 
cloth insulated wire and an old cloth 
power cord, as well as a classic type 80 
rectifier tube. 

I found the basic Jones push-pull crystal 
oscillator to be very reliable and it seems 
that it will oscillate with just about any 
crystal. I had some old 1930’s vintage 
crystals in the old-style round holders 
and they worked great! After constructing 
the little breadboard transmitter, I hooked 
up my old J-38 straight key, got on the air 
with it, and successfully made many 
contacts. 

I consistently received very good reports 
on the note and keying of the little rig 
and it seemed to get out very well with a 
QRP power level of 5 watts or less. I 
utilized a Johnson Matchbox tuner with 
it and a dipole fed with ladder line. It is 


always a good idea to use a tuner with any 
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link-coupled transmitter. 

After my success with the original 
replica, I thought it might be fun to see if 
I could make that circuit work in some 
other little rigs. My first project with 
another version of the Jones transmitter 
was an AC/DC rig using a pair of 50L6 
tubes, which are commonly found in the 
audio output stage of “All American 
Five” AC/DC «radios. Uhetauieror 
course, is a beam-power pentode, as 
opposed to the twin triodes in the original 
design, so I had to make provision to 
power the screen grids. Only the addition 
of a couple of resistors and bypass 
capacitors was required to accommodate 
this change. I again used old components 
from the junk box and assembled the 
little rig on a small aluminum chassis. | 
could have also used a 35Z5 or similar 
rectifier tube. But, in the interest of 
keeping the rig as small and as simple as 
possible, I just used a solid-state diode 
for the power supply. I did elect to utilize 
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Figure 4: Looking down into the flea market cigar box, this is the 955 acorn tube 


version of the 1936 Jones transmitter. 


an isolation transformer with this rig to 
avoid shock hazards with a hot chassis. | 
used an old Bud plug-in tank coil with a 
variable link. The little 50L6 rig worked 
great! The power output is only about 3 
watts, but that was expected with the 
lower plate voltage of only 150 volts, or 
so. I experienced the same good results 
using the rig on the air and again, made 
quite a few successful contacts. 

Well, what next? Some time went by 
and I continued to enjoy the two little 
homebrew transmitters. On one occasion 
I picked up a few wooden cigar boxes at 
a local flea market, thinking at the time 
that they would be great to house some 
little projects. | was perusing my parts 
supply (junk pile) and I discovered lots of 
old 955 acorn tubes along with some 


sockets. I had always wondered what | 
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might be able to use those little critters 
for, but I had never done anything with 
them. I had a box containing several 
NOS tubes and an idea flashed into my 
head. Those 955s are “power” triodes, 
right? Why not use a pair of them in a 
Frank Jones transmitter? So I proceeded 
to do just that, see figure 4. 

Acorn tubes are quite interesting in 
that they were introduced in the mid- 
1930s. They were primarily designed for 
uses dt) VHF and, UHF frequencies: 
however, they also work great in HF 
applications. They are very tiny compared 
to other tubes of the day and they were 
the forerunners, and actually a bit smaller 
than what we later called “miniature 
tubes” of the 7 and 9 pin varieties. 

I built another version of the little 


Frank Jones push-pull crystal oscillator 
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transmitter in one of those nice wooden 
cigar boxes. I utilized plug in coil forms 
and wound coils for 160, 80, and 40 
meters. Just like my previous experiences, 
this little rig worked beautifully and I 
have had a great time with it working lots 
of QRP CW contacts. I even used it for 
Straight Key Night on New Year’s Eve 
and New Years Day. What a blast! I had 
certainly found a great use for those 955 
acorn tubes. 

The acorn tube rig worked out so well 
that I again thought about some other 
configuration, perhaps some tubes even 
smaller than the acorn tubes could be 
used. After some exploration of my tube 
stock and a little research, I decided upon 
using some subminiature “pencil” tubes 
in the design. The 6021 seems to fit the 
requirements quite well, although the 
expected power output would only be a 
watt or two. These tubes are commonly 
available on the Internet and are quite 
inexpensive. They have wire leads and 
can be wired right into the circuit, if 
desired. Sockets are also available and 
they are not too hard to find. Use of the 
6021 tubes would allow the transmitter 
to be built in a very small configuration, 
not much bigger than an equivalent solid 
state rig. Of course a high voltage power 
supply would be required, but that could 
be built (as in the AC/DC 50L6 version) 
using a solid state diode and a couple of 
capacitors. It could also be built using 
one of the subminiature tube-type 
rectifiers. 

As I gathered the parts for the 6021 
transmitter, I continue to have ideas about 
making the transmitter even smaller, 
while still utilizing tubes and tube-type 
technology. How about using a pair 
6CW4 Nuvistors in the rig? The only 
drawback with using those tiny tubes is 


that they have metal envelopes and you 
38 Electric Radio #296 


can’t see their filaments glowing. They 
really just look like big transistors. 
Nuvistors were introduced by RCA in an 
apparent attempt to keep vacuum tube 
technology going during the solid state 
revolution of the ‘60s. They were great 
for high frequency use and were used in 
TV front ends and other high frequency 
applications. I remember seeing them 
utilized in the old Ameco 6 and 2 meter 
converters in the 1960s. Well, I have not 
yet embarked on constructing a Nuvistor 
version of the rig, but it certainly might 
be possible to get one going. 

As for future breadboard projects, it 
might be fun to build a little amplifier 
utilizing a 43 or a 6L6 to drive with the 
push-pull oscillator and then possibly 
modulate that with a little Heising 
modulator. It’s funny how the bug bites, 
and after successfully completing one of 
these little vintage-style, home-brew 
projects, one might want to go on and 
build another and another. It is great fun 
and a rewarding pastime. It is also 
relatively easy to acquire most of the 
parts, even 1930’s-vintage items. There 
are few things more satisfying than 
actually making contacts on the air with 
a simple little rig that you have 
constructed yourself from junkbox parts. 
It tends to bring back many good 
memories of one’s early novice 
experiences. 

The old Frank Jones push-pull crystal 
oscillator design remains a viable and 
useful circuit 77 years after it was 
introduced. That is a pretty good run, | 
would say! 

Thank you, Frank! 

1. Frank C. Jones, 1936, The Radio 
Handbook, by Pacific Radio Publishing 
Co., Inc., San Francisco, California, pp 
Pld1 LS 

ER 


January 2014 


: Sun ay mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly Parra} 
Antique Wireless Association AM Net: Sunday afternoon, 47M EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 


QSX for both nets Warren, W1GUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. OSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill W4WHW), 
Jay (WBGMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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The Clegg 66’er and 22’er: 
AM VHF Transmitter/Receivers of the 1960s 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Built by Clegg during the Squires- 
Sanders’ days of the mid to late 1960s, 
the Clegg 22'er and 66'er were a pair of 
similar transmitter/receiver units covering 
two and six meters; they were This was 
after the days: of the 99’er:(1962) and 
Clegg Thor (1963) and before the FM- 
27, (A971), CPM-=27A. (1972) and FM- 
27B. The two look very much alike; 
internally they have many similarities and 
many significant differences. Clegg used 
the same chassis for both of them; as a 
result, the 66'er has a hole for a tube 


NORMAL 


SPOT 


socket that is not used. The tube was used 
in the transmitter of the 22'er to provide 
the extra stage of frequency multiplication 
needed in the 22'er. 

Overview of the 22'er and 66'er 

The 66'er and, 22'ershaddatonyeeal 
controlled transmitter and a tunable 
receiver covering all four MHz of the two 
meter band and the first two MHz of the 
six meter band; they were not transceivers 
in the way the 1963 Thor and Venus 
were because they did not transmit and 
receive on the same frequency. The 99’er 
also had a crystal controlled transmitter 
and tunable receiver. The 22'er uses 
crystals in the range of 8,000 to 8,222.22 
kHz; the 66'er uses crystals between 
8,333.33 and 9,000 KHz) TienGgarer 


Figure 2: The Clegg 22’er 2-meter “transceiver,” produced starting in 1964, used a 
crystal lattice filter for 16 kc selectivity at 50 dB down and had freedom from spurious 
response. The panel meter doubles as a receive S meter and a relative output meter 


during transmitter tuneup. 
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multiplies the crystal frequency by three 
and then by two for a multiplication of 
six times. The 22'er multiplies the crystal 
by three, then by three again and then by 
two fora total multiplication of eighteen 
times. 
The 66'er Transmitter 

The transmitter in the 66'er uses a 
miniature triode-pentode type 6KE8 tube 
as the first two stages; the triode section 
is a crystal oscillator that makes 25-26 
MHz output from a crystal in the 8.5, 
T22>- or 25 MHz range. The, pentode 
doubles the oscillator output to 50-52 
MHz. This is followed by a straight 
through 12BY7A that serves as a driver 
tube for the 2E26 final amplifier. The 
straight-through driver stage is unusual 
in a low power transmitter like the 66'er; 
it makes the tuning of the earlier stages 
less critical and allows broadband 
circuitry to be used. The final amplifier, 
a 2E26, of course runs straight through 
with a pi-network output network to 


NORMAL 


SPOT 


Figure 1: The Clegg 66’er was produced during 1967 and the panel is nearly identical 


match the amplifier to the antenna and 
allow some compensation for a less than 
perfect antenna match to 50 ohms 
resistive. The 66'er uses broadband 
couplers between the early stages, but 
includes a trimmer to peak up the grid 
drive on the final stage. 
The 22'er Transmitter 

The 22'er starts with the same early 
transmitter stages but the pentode section 
of the GKE8 is a tripler rather than a 
doubler. The next stage is a 12BY7A 
straight-through amplifier at 72-74 MHz; 
a most unusual way to make a low-power 
two meter transmitter. This is followed 
by a 12BY7A doubler stage that drives 
the final 2E26 straight-through amplifier 
at 144-148 MHz. Most all of the other 
two meter rigs, like the Gonset 
Communicator I to IV, the Allied Knight 
TR-102 and Heathkit HR-20 Pawnee 
used just four tube stages in the 
transmitter and had to work hard to get 


enough drive for the final stage. The 


SQUELCH 
4 5 


—ORIVER 
3.6 
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to the 22’er. It was known for having an extremely sensitive 6-meter receiver with 
sharp 8-kc crystal selectivity that was free of birdies and images. Its transmitter 
covered 49.98 to 51.2 Mc and was essentially free of spurious emissions. 
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extra gain of the 72-74 MHz straight- 
through amplifier gives the transmitter 
an easy time getting sufficient gain to 
provide adequate grid drive. No tuning 
of the early stages is needed in the 22'er, 
thanks to the added gain supplied by the 
extra straight-through stage. The only 
exciter tuning control is the grid tuning 
of the 2E26 final amplifier; all of the 
other stages in the 22'er transmitter have 
broadband couplers and do not require 
any tuning. 

Modulation Scheme Used on Both 

Transmitters 

The transmitter modulation is provided 
by some of the same circuitry that provides 
the receive audio. The modulator is a 
class-A stage using two parallel connected 
6AQ5 tubes that use the audio output 


transformer as an autotransformer that 


provides the inductance for the Heising 
modulation of the 2E26 final amplifier. 
In the receive mode, one of the two 
6AQ5s is biased off to reduce the heat 
buildup and current consumption. The 
22'er and 66'er do not use a high level 
class AB-1 modulator like the Clegg Thor 
does; the 22'er and 66'er do not use a 
modulation transformer in the usual sense 
like the Clegg Thor. The audio output 
transformer of the receiver has an 
autotransformer tap with one end 
connected to the plates of the parallel- 
connected 6AQ5s and the other end 
connects to the plate and screen feed of 
the 2E26 RF final amplifier. The tap for 
the B+ feed is not a center tap; it is off- 
center enough to let the two 6AQ5s, in 
class A, fully modulate the final stage by 
allowing a degree of audio step-up. The 


¥ 


Figure 3: The top chassis view of the 22’er is an example of very early 2-meter 


construction methods. 
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Gonset G-50 uses a similar scheme at an 
even higher power level; it has a pair of 
parallel connected 6LOGC tubes in a 
similar Heising modulation scheme but 
without the tap and autotransformer 
winding. 
The 66’er Double Conversion 
Receiver 

The 66'er uses a first conversion from 
50-52 MHzto 10.7 MHzwitha buffered, 
tunable oscillator. The second conversion 
is crystal controlled from the first IF of 
10.7 MHz to the second IF of 456 kHz. 
The 66'er has a second IF that is stated to 
be 456 kHz, not the common 455 kHz 
frequency. Many older receivers listed 
the IF as 456 rather than 455 kHz. The 
crystal used in the conversion from 10.7 
MHz to 456 kHz is 11.156. Why the IF 
is specified as 456 rather than 455 kHz is 
a mystery to me; of course it makes no 
real difference. 

The 66'er uses a GEH7 high-gain, low- 
noise pentode tube as the RF amplifier 
and a GDJ8 in a somewhat strange circuit 
as a first mixer to convert 50-52 MHz 
down to the first IF of 10.7 MHz. From 


the first IF forward, the 66'er and 22'er 
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Figure 4: The 22’er VFO Assembly Closeup 


are very similar except 
for the second IF being 
455 kHz in the 22'er 
and 456 kHz in the 
66'er. One other 
unexplained difference 
is-that the vetystal 
controlled local 
oscillator is above the 
first IF at 11.156 MHz 
in the 66'er and below 
the first IF at 10.245 
MHiin the 22'er. Why 
the two radios convert 
10.7 to 455 (or 456) 
kHz from the opposite 
sides of the first IF is 
an unexplained mystery to me. 
The 22’er Triple Conversion 
Receiver 

The 22'er uses the tunable oscillator 
twice; first using the third harmonic to 
convert 144 to 148 MHz down to the 
first IF of 44.025 to 45.025 MHz and 
again using the fundamental to convert 
the first IF that covered a 1-MHz wide 
slot down to 10.7 MHz. The first IF is 
44.025-45.025 MHz; the local oscillator 
injection is the third harmonic of the 
local oscillator, or 99.975-102.975 MHz. 
The tunable local oscillator is actually 
covering 33.325 to 34.325 MHz; in the 
second mixer this converts the 44.025 to 
45.025 first IF to 10.7 MHz. The balance 
of the receiver is similar to, but not 
identical with, the 66'er. In the 22'er, the 
last IF is exactly 455 kHz; a crystal 
oscillator at 10.245 MHz makes the 
conversion in a GBE6 mixer-oscillator 
stage. This is usually known as a 
“converter stage.” In the parts list in the 
manual I have, the IF transformers are 
listed as 456 kHz IF transformers, but in 
the schematic and block diagram, the IF 


is listed as 455 kHz! 
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The block diagram in the 22'er manual 
does not show the 10.7 MHz IF amplifier 
stage; the stage is simply totally missing. 
The 66'er block diagram in the manual 
does shows the 6BA6 IF amplifier stage 
that is missing from the 22'er block 
diagram. 

The 22'er uses a grounded grid 6CW4 
triode Nuvistor tube as an RF amplifier 
in the receiver; the first mixer is a high- 
gain, low-noise 6EH7 pentode tube. The 
second mixer from the first IF of 44.025 
to 45.025 MHz down to the second IF of 
10.7 MHz is the pentode section of a 
6KE8. 

The 117 VAC and 12 VDC (Positive 
or Negative Ground) Power Supply 

The internal power supply works for 
home or mobile use; the mobile supply 
can be set up for the common negative 
ground systems or for positive ground. 
The mobile supply uses a pair of 
transistors running as an oscillator to 
drive the AC power transformer to 
produce the same voltages as it does from 
an AC line; no vibrator was ever used in 
any Clegg product. Positive ground 
electrical systems in cars were very 
common when cars had 6 volt systems, 
most Ford products and most Chrysler 
products were positive ground, as was 
Cadillac, although they changed to 
negative ground in 1946. (Oddly enough, 
the very similar LaSalle was negative 
ground like Buick and Chevrolet.) The 
22'er and 66'er do not work on a 6 volt 
system; very few 12 volt cars were positive 
ground. Of the American cars that totally 
dominated the auto sales when the 22'er 
and 66'er were first sold, only the Packard 
was positive ground as I recall, and only 
in 1955; notin the 1956 or the 1957- 
1958 “Packardbakers,” produced after 
Studebaker bought Packard. I do own a 
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1960 English Hillman Minx; it is positive 
ground like some, but not all British cars 
were. British cars went to 12 VDC systems 
well before it was commonly done in the 
USA; I own a 1946 Armstrong-Siddeley 
Hurricane convertible from England that 
is 12 volts positive ground. Use caution 
when jump starting these cars. 

The rectifiers in the power supply are 
silicon diodes. Capacitor input filters were 
used. The manual notes that the AC 
power cord is factory wired, but the DC 
power cord must be assembled by the 
buyer of the 22'er or 66'er. This was 
done because the factory did not know if 
you needed a negative ground or positive 
ground power cord. They did supply the 
Cinch-Jones $312CCT power connector 
socket for the buyer to build the power 
cord. 

Clegg Tries to Make the 22'er 
Relevant, as Two Meters Goes From 
AM to FM in the 1970s 

Clegg tried to keepaitwemm es 
“evergreen” by adapting it to FM 
operation when the two meter band 
started to go FM in a big way. The 22'er 
FM radios retained the tunable receiver 
and crystal controlled transmitter but 
added quite good FM capability to the 
basic 22'er design. The 22'er FM radio 
appeared in several versions; none were 
as convenient or easy to use as the radios 
designed specifically for FM operations 
that were coming out from many suppliers 
like Regency, Galaxy, Swan and others. 
Clegg later came out with the solid state 
PM-27, FM-27A, FM-27B and later the 
FM-DX, and even later the imported 
Clegg FM-28 and FM -@@agat he 
domestically-produced radios were no 
longer cost competitive with the imported 
radios from Japan. Clegg went out of 
business a while after these radios were 
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released, as there was no money left for 
them to survive when Yaesu, Kenwood, 
Icom and others became known in the 
US market and introduced their own 2 
meter FM radios. I am still using a Clegg 
FM-27B on 2 meter FM; it still performs 
well with an added homebrew continuous 
tone encoder needed for some repeaters. 


[Editor’s Note: See also Jim Riffs article 
in ER #204, The Clegg 22’er MKII and 
his article in ER#206, The Original Clegg 
22 er. 
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Classic Exchange “CX,” Winter 2014 


January 26, 2014 - CW 
February 9, 2014 - AM - SSB - FM 
Operating on 160-80-40-20-15-10-6- 
and 2 Meters 


By Ron Pollack, K2RP 
659 Shanas Lane 
Encinitas, CA 92024 


ron.k2rp@gmail.com 


If you’re reading this, then you 
probably have a houseful of boatanchors. 
(Some might even be working!) But, if 
you re like most of us, when the 
restoration is complete, after weeks or 
months of repair, rebuilding and 
restoration, each unit is carefully placed 
on the shelf for display and “show and 
tell” for our friends. 

But, when is the last time you actually 
used those carefully resurrected units? 
How often do we work someone using a 
vintage Hallicrafters, Collins, Drake, 
Heathkit, or other collectible rig? 

Twice a year, dozens of us spend 2 
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Sundays (1 for CW, 1 for phone) actually 
operating our treasures in the way they 
were designed. The event is called the 
“Classic Exchange, (CX)” and the next 
occurrence is coming up soon. The CW 
Sunday will be January 26, followed by 
the phone event (SSB-AM-FM) on 
February 9. 

Details are at www.classicexchange.org. 
This web site also has previous newsletters 
with the results of previous CX events, 
including lots of interesting commentary, 
anecdotes, and plenty of photos. The 
details of the next event are at the tab 
marked “January 2014 CX 
Announcement.” 

Here’s your chance to “exercise” all 
that precious equipment, discover any 
“bugs,” and be in the company of like 
minded hams. 

Not only are you certain to work lots 
oPiiHallicratters, Drake; «Collins; 
Hammarlund, Heathkit and National 
stations, but you're likely to work 
someone using equipment that was not 
common even when they were new. 

When’s the last time you heard a 
Central Electronics 20A or Millen 90800 
on the air? How about a Collins 30FX or 
32V-2 or an Eico 720, a Multi Elmac AF 
68, or an ARC 5? All these, and dozens 
more, were active in the last Classic 
Exchange. You re likely to hear, and work, 
stations using the same gear you used as 
a novice! 

Two things we all have in common is 
our love of old radios, and our nostalgia. 
Whether you make a few contacts or a 
few hundred, you'll be sure to have an 
experience that brings back memories of 
the “good old days.” 

Although CX is classified as a contest, 
it’s not the frantic, competitive exchange 


of “599” we think of. The exchange 
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includes name, state, a “real” signal 
report, and equipment lineup. Often, 
the exchange is followed by some 
conversation about our beloved radios. 

CX is also unusual in that it is not 
sponsored by any organized club or group. 
Currently, Mac, WQ8U, has taken on 
the responsibility of selecting dates, 
tallying the results, and maintaining the 
web site. 

Please join us on one or both of these 
Sundays. Mark your calendars, and spend 
some time watching the glow of the tubes 
as you enjoy your radios in the way they 
were designed to be used. You'll be 
welcomed by hams who share our interest 
and passion for a bygone era. 


[Editor’s Note: Lack of adequate page 
space prevented us from printing the 
entire details of this year’s CX contest, 
but the complete information is available 
by email from Ray@ERmag.com, by 
regular US mail for an SASE, or from the 
CX web site at this Internet URL: 


www.classicexchange.org] 


ER 
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The Hallicrafters S-40B Article 


By Don Hudson (now KAITZR) 
93 Southwood Drive 

New Canaan, CT 

06840-6634 


Dear ER, 

I certainly enjoyed reading D.S. Platt’s 
(K3HVG) article on his Hallicrafters S- 
40B receiver in ER #293, October 2013. 

I was reminded of my days as an 
engineering coop student (Northwestern 
University) at Hallicrafters in the late 
1940s and my experience with an S40A, 
which I purchased for my first station in 
Evanston, Illinois (W9BLM). I still have 
this receiver and it works. When I told 
the company’s engineers I had trouble 
separating CW signals, they told me to 
go to the company’s stockroom and obtain 
a complete set of standard size iron core 
IF transformers to replace the standard 
size air core units in my S-40A, and to 
install 1,000 ohm resistors across the 
primaries of the new transformers. This 
change worked very well, probably 
reducing the bandwidth down to around 
2 kc. Your readers probably figure right 
away that the reason this change was not 
in the original design was to permit a 
wider bandwidth, probably around 5 kc., 


for better audio coverage on the broadcast 


band. 
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My New FCC Radiotelegraph License 


By Steve Johnston, WD8DAS 
2309 Tulare Street 
Fitchburg, WI 53711 


sbjohnston@aol.com 


Amateur Extra WD8DAS 
RadioTelegraph 1000000001 
RadioTelephone PG1912457 


In the course of researching something 
on the Internet a few months ago, | 
stumbled upon information that the FCC 
was planning to restructure their 
radiotelegraph licenses, much as they did 
the radiotelephone tickets years ago. They 
are combining the first and second class 
into one class, and eliminating the 
experience requirement (since there are 
almost no places you can work and use 
CW on the air). 

This got me thinking (always 
dangerous) and I realized I could take 
_ advantage of this to get a new license. 
After a few months of correspondence 
with the exam providers, and a little 
studying, I’m proud to announce that 
mejor CC has 
RadioTelegraph Operator License. It is 
number T000000001, so I was the first 
to receive the new type of radiotelegraph 


granted my new 


ticket. There doesn’t seem to be a 
T000000002 yet, so apparently I am the 
only holder as well! (-Grin-) 

When the FCC announced the new 
radiotelegraph license structure in 
January, I asked the FCC’s help desk 
what elements would be needed for me to 
get the new ticket. They confirmed that 
applicants for the new Radiotelegraph 
Operator License would be required to 
pass written elements 1 and 6, and 
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telegraphy elements 1 and 2. I hold an 
Amateur Extra class ham license issued 
before April 15, 2000, so my passing of 
that 20 WPM code test years ago would 
substitute for telegraphy elements 1 and 
2. I also hold a General Radiotelephone 
Operator License (was originally a first- 
phone), so that would cover written 
element 1. That left me only needing to 
take the exam for written element 6. 

A Hci eetroupess a lechnicians 
Association (The commercial equivalent 
of volunteer examiners, http://www.eta- 
1.org/fcc_licensing.html) was the only 
organization that responded to my email 
inquiries - none of the others even 
bothered to reply. It took me three months 
to work out with ETA how to take the 
exam. Their examiners based at a nearby 
college had apparently vanished without 
notice, and thus there was a lot of dead- 
end emailing and back-n-forth discussion. 
ETA finally offered the option to have a 
local library proctor the exam. I made the 
library arrangements and took the exam 
in mid-May. In just a few days ETA let 
me know Id passed and they submitted 
my application on the first day the 
Commission was able to accept them, 
May 20. 

Why bother with a new version of an 
antique license? I appreciated the 
challenge of studying for a serious exam 
covering technology from a very wide 
time range - 1920s to 2000s. Except for 
museum-ships and historical club shore 
stations, there is little commercial Morse 
to be heard on the “ship-to-shore” bands, 
but I can still get a job as a radio operator 
on board a Military Sealift Command or 
merchant ST te al Lie 
radiotelegraph ticket is still important to 


marine 
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them — so I could always take to the high 
seas if I need to make a clean getaway 
sometime. 

“Why do you want to climb Mount 
Everest?” George Mallory is famously 
quoted as having replied, “Because it’s 
there”. It is unlikely I will climb Mount 
Everest, but I can always learn more 
about radio and electronics. 


My Experiences with Fistell’s 
Electronics in Denver, Colorado 


By Greg Muir 
2901 5Th Ave S 
Great Falls, MT 59405-3144 


engineering@mt.net 


Dear. ER., 

Your article on Fistell’s Electronics 
Supply in the October 2013 issue of 
Electric Radio managed to dredge up 
quite a few memories from the distant 
past. I am sorry to hear of the closure 
but, after so many years in operation, it 
was probably inevitable. 

Shortly after my graduation from high 
school and a move from Montana to 
Denver in 1968, I went to work for 
KBTYV Channel 9 television (now KUSA), 
which was, at that time, located at the 
north end of the block at 1089 Bannock. 
Being in the engineering department I 
quickly realized that Fistell’s was one of 
our major - and convenient - suppliers of 
parts for equipment repair. I eventually 
was befriended by Dave Fistell and always 
had to stop in the back of the building to 
say hi when I was there. And. as usual, he 
could always be found sitting at the bench 
tinkering with some gadget (usually dust 
covered) that he managed to find in the 
vast array of “everything” that the depths 
of the building possessed. 

A couple of years later one of the 
fellows I worked with and myself got a 
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great idea to start a small part-time 
electronics development company and 
managed to situate just across the street 
from Channel 9 in an old house that 
contained an archaic photoengraving 
company on the lower floor. Situating 
in the upper floor of the house meant we 
had the best of everything with respect to 
still working at KBT’V as well as having 
ol’ Dave just down the street for our 
electronic parts supply, and it didn’t 
stop there. Through some “negotiations” 
with Dave, we managed to outfit our lab 
with some of the very dusty surplus test 
equipment he had piled by the back dock 
door, was reluctant to get rid of, and had 
to be talked down from _ the 
uncomfortably high prices that he 
wanted. 

As the next couple of years passed, I 
also got to know both Howard and Mark 
Fistell as well. Out of it all, Howard 
became a very good friend and always 
managed to go out of his way to help find 
parts for us when we needed something 
rather esoteric for our projects. Dave's 
foray into experimentation with 
flashtubes gave me a large number of 
ideas which eventually turned into client 
projects and led to a major patent 
(#3,810,097) relating to a product 
development we did for the Denver Police 
Department. 

It is sad to see the passing of such a 
company. I will always remember 
sneaking up to the second floor to stare 
in awe at some of the massive old surplus 
equipment and that vast vacuum tube 
stock that Fistell’s possessed. Had I a 
small fortune, the vacuum tubes would 
have been ferreted away in my garage on 
short order. But, as we probably both 
know, Dave would not have wanted them 
to leave his “empire.” 


Regards, Greg 
ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


[| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Tesla coil stuff, two corking 2 
foot coils, 1 spark, 1 tube, parts for 5 foot 
giant coil. All for $100, pickup only in Ohio. 
Jim, 740-927-2592 jwfeasel@ yahoo.com 


FOR SALE: Hard to find Johnson 
Adventurer CW transmitter, very nice 
condition, $250, you pay shipping. Paul, 
WBOMPG, 1-316-265-3885 


FOR SALE: Heath HW-16, VFO, Manuals, 
Very Nice. $275, you pay shipping. Paul, 
WBOMPG, 1-316-265-3885 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


FOR SALE: Clegg Interceptor Receiver, 
Very Mint, 2 Meters and 6 Meters. $275, 
you pay shipping. Paul, WBOMPG, 1- 
316-265-3885 


FOR SALE: RECIEVERS: Hallicrafter S 
38C and Others, Zenith TOs, tube and 
Transistor models. Early Radio Books and 
Magazines. Howard, 301-320-3028 


FOR SALE: Collins 75A-4, 51J-4, Collins 
speaker, KWM-380, Central Electronics 
200V, tube testers, manuals. Prefer 
pickup. Please call Harry, WA5YCM, 972- 
424-7883 


FOR SALE: Hundreds of Radio Books, 
Handbooks, Early Catalogs, Magazines, 
some from 1930. Howard Felder, 301- 
320- 3028 


FOR SALE: Very nice Collins 75A-1, 
recently overhauled. Heath SB-100, HRO- 
60 coils A, B, and C. Rudy, W2ZIA, 716- 
937-9279, leave message! 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


ian 
(awa) 
=" 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Hallicrafters SX-88 with Extra 
Cog belt, copy of manual, added few tubes 


SURVIVING 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Membership is only $25/year in U.S.; $30 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


as needed & a few caps over the years. No 
dents, no rest, clean, works, $5000 You 
pick up or arrange to ship. Walter, 


KB6BKN, 415-897-4088 or 
kb6bkn @ gmail.com 


FOR SALE/TRADE: Original manuals, 
excellent condition, for most Hallicrafters, 
Johnson, RME, Collins, Hammarlund, 
Drake, National, EICO, Heathkit, Morrow, 
Knight-Kit, WRL and more. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536, ni4dq@juno.com 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 
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ler the Radio cept tates 


OLLOW-STATE 
DESIG 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 


Electric Radio #296 


| and 
| TA2ZGE/KJ7UM has 


This book has everything you need to 


know about the art and science of 


thermatron design and construction. 
| It pulls together 
| and 


thermatron types 
characteristics, thermatron 
homebrew techniques, and how to 


design audio and RF triode and 


pentode circuits. The book is 233, 8.5 


x 11” pages, packed with hundreds of 


photos, schematics, diagrams, charts, 
formulas. Grayson Evans, 
been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WOMEAu, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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ZIM ELECTRONICS INRUSH Sogn ANAL LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) 
Model AB-1M, (With Voltmeter) 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC) 
Shipping, each limiter 
(Overseas customers please ask for shipping quotes.) 


eeeececccecoeesees 


POCCOOH SOOO OOOOH OOO OOOS 


COHSOSOHOASOHHH OHHH HHSHOHSHOHSSOTOHOSOSOHOSSHOO OOOOH SOSSOSOOSOOS 


SPOCHHHSHOOHHSHSHSSSHOHOOOSOEOOEES 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. Electric Radio Store 
720-924-0171 


Metered ince Limiter, 
Models AB-1M, AB-300M 


CRYSTALS FOR SALE: FT-243, HC-6U 


SERVICE FOR SALE: Repair, upgrade, 


Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
williamperrycompany @insightbb.com 
FAX 502-893-9220 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 


performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRAL, 
and others. toe Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. 


636-343-5263 or by e-mail: 
ajd4200 @charter.net 
Vintage Style Radio Kits Antique Radio Schematics 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Phone: (2 
www. 


BORDEN RADIO COMPANY 


WB5REX @earthliink.net 


Made to Your 
Specifications. Twist-tab, 
Stud, or Clamp-mount. 
www.hayseedhamfest.com 


DRAKE OWNERS: Solid 
State i Lamp 
replacements for all 4-line. 
and 7-line equipment. Don, 
N9OO, WEB: 
www.radiolabworks.com/ 
products or phone 262- 


81) 620-6692 
xtalman.com 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
“Ph: 330-769-4992 @ Toll Free: 888-769-4992 @® Fax: 330-769-4116 
_ -www.estesauctions.com ® Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, nz5m @arrl.net 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
2oo-0124,) . Dayton ..OH,. ._ http;// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~wZ7avk, Bob, W7AVK, 5581 Panorama 
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Dr, Moses Lake, WA 
w/avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz @cox.net 


98837, 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 201 76-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let's Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


Also 51J / R388 


“Octal” Style 


Details: www.hayseedhamfest.com 


WANTED: AN/USM302 tube checker Also 
known as a Hickok TS-2747. Al Royce, 
oscar873 @ aol.com 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Rear door for Globe King 500 
cabinet and a meter for a Hallicrafters HA- 
45 Loudenboomer linear. Contact Gary/ 
K5JWK at 210-884-6926 or 
gharmon @idworld.net 


WANTED: 3 small knobs for NC-270 
Receiver and a speaker for Hallicrafters 
S-20R receiver. Paul, WBOMPG, 1-316- 
265-3885 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 
Robin63 @comcast.net 215-541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, W@YVA, robert @isquare.com; 
703-450-7049 


WANTED: Matching speaker for JRC 
NRD-25. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: WWil-era suitcase radio. 3BZ 
Teleradio. RID or FCC-related radio items. 
DAG-1 direction finding rx. German and 
Japanese WWII radios. HROs (any). Tnx! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 
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High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD 2S 


international radio 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


FOR SALE: Will repair, restore or buy R- 
390a and R-390 series receivers. Also 
repair Collins S line equipment. Contact 
Matt Parkinson, R390A Depot Center, 
mparkinson1 @socal.rr.com 


WANTED: Looking for any article that 
pertains to THEREMIN in any magazine. 
Also need schematic of Hallicrafters SP- 
44 panadapter. Craig, 570-282-4663 10 
Harrison Ave, Carbondale, PA 18407 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Communications receivers and 
transmitters manufactured by Siemens, 
Telefunken, Lorenz, Rohde & Schwarz, 
and Zellweger. Also German and 
Japanese WWII radios, tubes, and parts. 
Tnx! Brian, KNA4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


Receiver Or _ Transceiver, 
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DD- 103 aL DIGITAL DIAL 


Poical — For MaliMintage 
With 
Either 10Hz Or 100Hz Resolution. 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @NEO.RR.COM 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00¢Shipping $10 
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The R390A is ies 
freed from mil 


itary contract constraints andjoptimized for-wide range ds ! A 


a coe ee alec onics ind mech 


finishes the job. Made to order and/Made‘injAmeriaa. Upgrades a ar 
It's not a different radio, jUSt betters m uch Bett Clemence mrencnrneeronana 
2 watts of hifi audio drivea very efficient 12° coaxial speak 
protected al four front panel selected au dio filters and the 


Weddphonesso™ 


re 


8 pole crystal far SSB, p 
mechanical for HAM AM orfu 


16.0 Kc 6 pole L.c. ‘ainimirn phis ase shift for highest a 
non-radioactive, Am erican made, much better visi 
comets Oe | 


Cees! : 


Fora et drive cometo: - | 
Felton Electronic Design 
1115 South Greeley Highway — 


Cheyeniie, Wyoming 82007 a 

By appointment only 9)) : 
WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 


Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 616-881- 
1618, w4fms@aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WASUEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 
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me 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 
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Hammond Modulation Transformers 


aa | 


production and are great way to solve a big 
problem with plate modulated AM 
transmitters. 

These new transformers have extra 
secondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for low 


power transmitters with burned out 
modulation transformers, or any homebrew 


transmitter project with a push-pull output 
using 6AQ5 through 6550s. 

E | As high-quality transformers, their response 
is 150 Hz to 15 kHz, + 1 dB maximum, ata 


New production modulation transformers 1 kHz reference. 


PAT RT EERE RU RT ETRE TRIE TET ETETETETET 


have been unavailable for a very long time — $125.00 each, plus $12.35 for flat-rate 
until now! Electric Radio is offering a limited priority shipping within the US. 

run of genuine high-quality Hammond WWW.ERmag.com 
modulation transformers that are all-new 720-924-0171 


Your Resource for * * Collins Radio * * 


(ESN (TSX (WENX® WA®W 


Collins Collectors Association 


TIRING 

e Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 

¢ World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


Come see what the excitement is about 
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Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Www.qcwa.org 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED, Theocoe WIneCLEoo, NT. 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
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Barsema, 
donaldbarsema @ att.net 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8AXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 3 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


KC8WBN, 


_— 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS........:0;ceeem $22.00 
Or on the Internet: 
www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Manual with schematic for 
Powerstat model 116U _ Variac, 


Ridge Blvd, APT C-2, Brooklyn, NY 11209 
718-748-9612 after 6 PM EST 


WANTED: Allied / Knight 2 tube “DXer: 
receiver (battery tubes) Case for an EFJ 
SSB adapter. John Hurst, KU6X, 2512 
Euclid Crescent East, Upland, CA 91784 
909-981-6759, hurstjsj@Gmail.com 


manufactured by the Superiior Electric 
Co. Louis D’Antuono, WA2CBZ, 8802 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series | + Disk 1 


R.L. Drake Co. 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch. html 

¢ Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 


* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMtISING.-------------------------------=--=- 2-2 nnn nnn nnn nnn nnn nnn nnn nnn nnn en cence nnenn nen $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees.-------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:------------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Dangerous Lessons and Guardian Angels: Jay Spivack’s new 295 page book about his career as an airline 
pilot should appeal to anyone with an avation intrest, or who has flown on a commercial airline! 14 chapters and 
TIAN VINTACE PI OCOS an tees tes see comnts cetae theusicss tack heemiwahe outs dane be beescitae neces eee ee, $12.95 
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NEW /! Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.9 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling------------------------------------------------------ 22-22-02 2-202-222-2222 e eee $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------ 2-22-22 2nnn nnn n enna nn nnn nnn nnn nen nnne $24.95 - 10% - $22.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
women nen en nnn nn nnn nn na nnnnannn nanan nannnnn nnn nnnenna senna nacnnnnnnnnnnnceenenenaanannanasnananesnanasannanamm nn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ------------------------------------------------ 2-0-2 2-2-2 noon nn nnn enna nnn nn nnn nn nn nnn nn nee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. --------------------------------- 22-22-9222 nnn nnn nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn nnn nn nen nn nee wecencenennnnn $26.95-10% = $24.95 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics! -----------------------------------------------------------------------------= $27.95 - 10% = 24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
aetna TRU ereateieieetenatanaiateianeiteniaiainiaeniatmaieteianmnimmtennmmamienmmmtammmemamemmmtatn $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. ----------------------------2-- 2-2-2 ---2--2n nena nena 2 =n $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wanna nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn nnn nnn nnn nn nnn nnn nn nnn nnn enna nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn nen nn nnn nens $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. Lhasa Please visit our web) page mmerm.: 7. 
— — 9 www.tusaconsulting.com/ce.html for 
| - latest Central Electronics information and 


pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


L LINE, 1 
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| es o- ] 
ae ‘ AO IER 32 is % 
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at our special introductory price and make 


your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 
Fax: 985-249-6468 


The Collins and 
Hammarlund DVD Repair Library 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 

Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.75 S&H 
Set of 15: $17.25 + $10.25 S&H 
Set of 20: $23.00 + $10.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Need a quality aftermarket 
Mil-Spec Communications modulation transformer for my Viking | AM 
R-390, R-390A, R-388 & Other Military transmitter with copper wire in the 

Receivers windings. Allen Sharpe, 208-304-0122 or 


Sales - Service -Manuals - Parts radio_tuner@ gmail.com 
Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 


“Since 1985” 
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NATIONAL RF, INC. 


| The Type 2-MQ 


ain, full size 2- 


meter quad antenna Type AT-100 Switchable 


ia 8 ie che. T-Pad Attenuator 

Oe; Provides -35db, -35db, -20db, and 

The mechanical de- h : 

-10db attenuation steps in 11 

ign allows it to fold ; Srey 

pee a eee possible combinations. 

container also acts as 7969 Engineer Rd, #102 
the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 

858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


W7FG Ws tina 119 E. George St 
ay cc + ey 3) Batesville, IN 47006 


Order on-line at: Ao 
We are your 1-stop source 


www.w/fg.com 
for radio, test equipment, 
Send your questions to: and audio manuals : 


sales@w7fg.com 


customer satisfaction guaranteed! 


Order by phone: 
(812) 932-3417 o—] momen 
800-807-6146 US only =! m/f). ren 
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Subscription Information 


Published Monthly 

Rates within the US: 
Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 
Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, sand ‘the /ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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